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This book forms part of a set of books consisting of three volumes entitled:

Vol. I OPERATION

Vol. II MAINTENANCE

Vol. III COMPONENTS, DESCRIPTIONS

The purpose of these books is to provide general guidance on operation and maintenance and
to describe the constructional features of a standard version of an HSD ENGINE Co., Ltd. main diesel en-
gine. Deviations may be found in a specific plant. In addition, the books can be used for ref-
erence purposes, for instance in correspondence and when ordering spare parts.

It is essential that the following data is stated in spare parts orders as it is used by us to ensure
the supply of the correct parts for the individual engines:

 1. Name of vessel
 2. Engine No.  built by
 3. Plate No.
 4. Part No.
 5. Quantity required (and description)

Example: M/S Nybo – 7730 B&W – P90201-0036 – 059
10 off (piston ring)

Furthermore, to ensure optimum efficiency, reliability and lifetime of the engine and its com-
ponents, only original spare parts should be used.

The designation “D” used in texts and illustrations refers to the information given on the data
sheets inserted in the respective books.

As reliable and economical operation of the diesel engines is conditional on the correct oper-
ation and maintenance, it is essential that the engine room personnel are fully acquainted with
the contents of this book.

This book is subject to copyright protection. The book must not, either wholly or partly, be cop-
ied, reproduced, made public or in any other way made available to a third party without the
written consent of this effect from MAN B&W Diesel A/S.

HSD ENGINE Co., Ltd.
69-3, Sinchon-dong,   Technical Service : +82 55 260 6181
Changwon-City             Parts Sales            : +82 55 260 6374
Kyungnam, Korea      Telefax                   : +82 55 260 6772/3

Instructions for Main Engine

Type S70MC



Plate  
90001-43

Cross Section through Engine



Plate  
901.01-42

Cylinder Cover



Plate  
90101-101

Cylinder Cover



Plate  
90101-101

Cylinder Cover



Plate  
902.01-59

Piston with Rod and Stuffing Box



Plate  
902.02-59

Piston with Rod and Stuffing Box



Plate  
90201-181

Piston and Piston Rod



Plate  
90201-181

Piston and Piston Rod



Plate  
90205-91

Piston Rod Stuffing Box



Plate  
90205-91

Piston Rod Stuffing Box

047         Locking wire



Plate  
903.01-57

Cylinder Liner and Cylinder Lubrication



Plate  
90301-109

Cylinder Frame



Plate  
90301-109

Cylinder Frame



Plate  
90302-120

Cylinder Liner and Cooling Jacket



Plate  
90302-120

Cylinder Liner and Cooling Jacket

263 Piston cleaning ring



Plate  
90304-03

Cylinder Liner - Details



023 Stud
035 Nut
060 Non-return valve "A"
072 Valve housing
084       Spring
096 Steel ball
106 Thrust piece

Item DescriptionItem
No.

Item DescriptionItem
No.

Plate  
90304-03

Cylinder Liner - Details



Cylinder Lubricator Assy 
90307-0008

Plate



Item 
No. Item Description

018 Accumulator membrane
031 Shim
043 Distributor block
055 Studs
067 Nut
079 Coupling, minimess
114 Ball valve
126 Coupling
138 Distributor block
151 Stud
175 Spring pin
199 Lubricator
209 Screw
222 Accumulator membrane
234 Shim
258 Distributor block
271 Plug screw
295 O-ring
317 Non-return valve
329 Disc
330 Circlip
342 Plug screw
366 Terminal box, complete
378 Screw
391 Cable
401 O-ring
413 Inductive sensor, complete
437 Steel ball
449 Spring
462 Screw
474 O-ring
498 Coupling
508 Adjustment screw
521 Spacer
533 Cover
545 Cylinder block
557 Cover
569 Cylinder block
570 O-ring
582 Spring
594 O-ring
616 Screw
628 Screw
653 Plunger
665 Cylinder housing
677 Actuator piston
690 Solenoid valve, complete

700 Screw

Item 
No. Item Description

Cylinder Lubricator Assy 
90307-0008

Plate



A

A A

A

Plate 
90308-0010

Cylinder Lubricator - Intermediate Box



Item 
No. Item Description

013 Intermediate box, complete
037 Electric enclosure with cables
049 Printed circuitboard
062 Light emitting diode

Item 
No. Item Description

Plate 
90308-0010

Cylinder Lubricator - Intermediate Box



Plate  
904.01-50

Crosshead with Connecting Rod



Plate
90401-134

Connecting Rod and Crosshead



019 Screw
044 Nut
056 Screw
081 Outlet pipe
093 Guide shoe
103 Lock washer
115 Stop screw
139 Telescope pipe
140 Distance pipe
152 Bracket
164 Stud
176 Plug
188 Guide pin
223 Throttle plug
235 Nut
259 Crosshead
260 Crosshead bearing shell, complete
272 Locking wire
296 Guide strip
306 Screw
318 Washer. 30T
331 Thrust piece
343 Crankpin bearing shell, complete
355 Guide screw
367 Crankpin bearing cap
379 Stud
380 *) Screw, EN59S1030 
392 *) Shim, 18T
402 Nut
414 Crosshead bearing cap
426 Self-locking Nut
451 Stud
463 Guide pipe
487 Shims, please state thickness 

0.1, 0.15, 0.3, 0.5, 1mm
509 Stud
510 Guide pin
522 Connecting rod
546 Connecting rod, complete

*) Please state thickness of shim

Item DescriptionItem
No.

Item DescriptionItem
No.

Plate
90401-134

Connecting Rod and Crosshead



Plate  
90403-07Crankpin and Main Bearing

Lubricating and Cooling Oil for Crosshead,



Plate  
905.01-48

Crankshaft, Thrust Bearing and Turning Gear



Plate  
905.02-48

Crankshaft, Thrust Bearing and Turning Gear



Plate  
90501-117

Crankshaft



Plate  
90501-117

Crankshaft

Item DescriptionItem
No.

Item DescriptionItem
No.



Plate  
90503-0017

Bracket Mount of Encoder



Plate  
90503-0017

Bracket Mount of Encoder

Item DescriptionItem
No.

Item DescriptionItem
No.



Plate  
90505-85

Thrust Bearing



Plate  
90505-85

Thrust Bearing



Plate  
90510-73

Turning Gear



Plate  
90510-73

Turning Gear

Item
No.

Part Description

214 Nut
226 Turning gear
251 Key
263 Screw
275 Gear wheel
346 Guid pin
358 Dead centre pointer
491 Nut
501 Screw
513 Fitted blot
K01 planet gear
K02 Motor
K03 Fork arm
K04 Lever
K05 Switch
K06 Stopper
K07 Safety valve
K08 Bracket

Item
No.

Part Description



Plate  
906.01-65

Mechanical Control Gear

Chain Tightener

The chain tightener consists of a chain 
wheel mounted on a forked arm in the
chain casing. The forked arm is pivoted on
a shaft pin and is equipped with a bearing
for the chain whell.

Throughout the chain-tightening procedure,
the engine must be turned so that the chain
is slack a the side where the chain tight-
ener wheel is fitted.

the chain casing.

For correct tightening of the chain drive,
see Volume ll - MAINTENANCE.

The chain tightener is operated by a tight-
ener bolt in the free end of the forked arm
for the chain wheel. The tightener bolt
extends through a pin that is free to turn in
the chain casing.

For correct tightening of the chain drive,
see Volume ll - MAINTENANCE.



Plate  
906.02-65

Mechanical Control Gear



Plate  
906.03-65

Mechanical Control Gear

Optionally, an electrically driven compen-
sator can be installed outside the engine



Plate  
90600-50

Arrangement of Chain Drive and Camshaft



Plate  
90601-098

Chain Drive and Guide Bars



Plate  
90601-98

Chain Drive and Guide Bars



Plate  
90602-60

Chain Drive - Lubrication



Plate  
90602-60

Chain Drive - Lubrication

Item DescriptionItem
No.

Item DescriptionItem
No.



Plate  
90603-100

Chain Tightener



Plate  
90603-100

Chain Tightener

Item DescriptionItem
No.

Item DescriptionItem
No.



Plate  
90604-45

Intermediate Chain Wheel



Plate  
90604-45

Intermediate Chain Wheel

Item DescriptionItem
No.

Item DescriptionItem
No.



Plate  
90610-79

Chain Wheel on Camshaft



Plate  
90610-79

Chain Wheel on Camshaft



Plate  
90611-109

Camshaft



Plate  
90611-109

Camshaft



Plate  
90612-45

Indicator Drive



Plate  
90612-45

Indicator Drive



Plate  
S906-21

Indicator Valve



Plate  
90613-81

Camshaft Bearing and Roller Guide Housing



Plate  
90613-81

Camshaft Bearing and Roller Guide Housing



Plate  
90615-99

Electrical Governor



Plate  
90615-99

Electrical Governor



Plate  
90618-92

Regulating Shaft



Plate  
90618-92

Regulating Shaft

Item DescriptionItem
No.

Item DescriptionItem
No.



Plate  
90620-72

Emergency  Console



Plate  
90620-72

Emergency  Console



Plate  
90621-60

Arrangement of Layshaft



Plate  
90621-60

Arrangement of Layshaft



Plate  
90622-50

Arrangement of Layshaft



Plate  
90622-50

Arrangement of Layshaft



Plate  
90625-28

Moment Compensator



Plate  
90625-28

Moment Compensator



Plate  
90626-11

Moment Compensator - Chain Tightener



Plate  
90626-11

Moment Compensator - Chain Tightener



Plate  
90627-12

Moment Compensator - Lubrication



Plate  
90627-12

Moment Compensator - Lubrication



Plate  
907.01-93

Starting Air System

Starting Air System

The starting air system consists of the
manoeuvring system and the starting air
components.

The following items are described:

      Manoeuvring System

      Main Starting Valve

      Starting Air Distributor

      Starting Valve

Manoeuvring System

See also Vol. 1, OPERATION, Chapter 703.

The manoeuvring system is of electric/
pneumatic design. It is designed for:

      Control from engine side
      control console.
      See also Chapter 906

      Remote control from engine
      control-room and/or bridge.

The system consists of two or three sub-
systems:

      The regulating system
      The reversing system
      (only reversible engines)
      The safety system.
      
Regulating system:

By means of the regulating system it is
possible to start, stop and control the
engine.

The START and STOP functions are control-
led pneumatically.
Speed-setting during remote control:
During remote control, the speed-setting is
controlled by the control handle on the 
manoeuvring console, which sends a signal
to the governor system.

The engine speed depends on the magni-
tude of the signal. The governor system will
maintain this speed independently of the
engine load.

Speed-setting during manual control:
During control from the engine side control
console, the governor is disconnected from
the fuel pumps, and the speed control is
effected through the regulating handwheel.
See also Vol. l, OPERATION, Chapter 703
and plate 90620.

Reversing system : (reversible engines)
The reversing system contains two pneu-
matic valves (AHEAD and ASTERN). These
valves control the actuation of the starting
air distributor and the air cylinders for rever-
sing the fuel pump rollers.

Safety system :
The safety system is separately supplied
with air and is controlled by the engine
monitoring system (with separate power
supply). In case of shut-down, the safety
system leads and air signal to the puncture
valve on each fuel pump, thereby cutting-off
the delivery of high-pressure fuel oil, after
which the engine stops.

The safety system is connected during all
modes of engine control.

Main Starting Valve
Plate 90702

The main starting valve is interposed in the
starting air main pipe.

The main starting valve consists of a large
ball valve and, optionally, a smaller ball
valve which is fitted as a by-pass for the
large valve, Both valves are operated by
means of pneumatic actuators.

If the smaller ball valve is installed, an
adjusting screw will be mounted for setting
the slow-turning speed.



Plate  
907.02-93

Starting Air System

Furthermore, a non-return valve is incor-
porated which prevents blow-back in the
event of excessive pressure in the starting
air line.

The main starting valve is equipped with a
blocking device consisting of a plate which,
by means of a handwheel, can be made to
block the acturtors.

The ball valves and their actuators are,
together with the non-return valve and
blocking device, built together to form a
unit.

On receipt of telegraph order 'Finished with
engine', move the blocking device to the
BLOCKED position.

To avoid alarm, move the telegraph handle
into STOP position.

Function : (slow-turning option)

The ball valve actuators are controlled by
means of pneumatic valves.

Start during control from
engine side control console:

Both valves open simultaneously.

Start during manual control
from control room:

If the engine has been stopped for 30
minuteds or more, it is advisable to slow-turn
the engine. This is done by activating the

slow-turning switch on the manoeuvring
console which by means of a solenoid
valve, prevents the large ball valve from
opening.

Start during remote control from bridge:

During all inspections of the engine, the
blocking device of the main starting
valve must be in the BLOCKED position.

The only exception is when the starting
valves are tested for tightness, in which
case the blocking device of the main
starting valve must be in the WORKING
position and the shut-off valve for the
starting air distributor must be in the
CLOSED position
See Vol.1, OPERATION, Chapter 703,
'Operations after arrival in port'.

Warning !

The small ball valve opens.
When the crankshaft has rotated
at least one revolution, also the
large ball valve opens.

This safeguards the eigine
against damage caused by any
liquid in the combustion chamber.
Both valves open simultaneously.

Has the engine been at a standstill for
more than 30 minutes?

Yes

No

Setting of ‘Slow-turning’ (option)

During ‘slow-turning’, the engine speed can
be set by means of the ‘slow-turning’ ad-
justing screw.

The speed should be kept as low as possi-
ble, however, so that the engine still runs
smoothly.

Starting Air Distributor

Plate 90703

The  starting  air  distributor  is  fitted to the
camshaft  housing  and  is  driven directly
from the fore end of the camshaft.
It controls the starting valves 90704.

The starting air distributor consists of a
circular housing with a number of radially
fitted slide valves for control of the starting
valves  of  the  individual cylinder. These
slide valves are controlled by a single start-
ing disc, which is bolted directly onto the
camshaft. The starting disc is provided with
a recess which has an inner contour for
AHEAD and, for reversible engines, an outer
contour for ASTERN.



During STOP and running, the slide valves
are kept in the neutral position by means of
springs 237 and spring guides 249: the
springs force the slide valves outwards, and
keep them in contact with the spring guides
which, in turn, are kept in contact with liners
250.

During starting, the slide valves are ac-
tuated by the supply of control air, whereby
the force of spring 237 is overcome, and
the guide pins of the valve slides are
pressed against the contour of the starting
disc. The engine now rotates on starting air,
and the sequence for activating and de-
activating the starting valves is controlled
by the contour of the starting disc.

When the starting sequence has finished,
the distributor is vented and the guide pins
of the slides return to the neutral position in
the centre of the recess of the starting disc.

Starting Valve

Plate 90704

The starting valve (spring-loaded) is fitted
on the cylinder cover. It is controlled by
control air from the starting air distributor
90703 .

Function:

When  the  main  starting  valve  is  open,
chamber P of the starting valve is pressu-
rised through the starting air pipe.

The starting valve is kept closed by the
spring. When chamber U above the piston
of the starting valve is pressurised with
control air from the starting air distributor,
the starting valve opens, and starting air
now flows from the starting air pipe to the
cylinder.

When  the  starting  period  is  finished,
chamber U is vented through the vent pipe
of the starting air distributor, and the start-
ing valve will close.

Venting of the starting air in chamber P and
the  starting air pipe  takes  place  slowly
through small holes in the starting air pipe.

Plate
907.03-93

Starting Air System



Plate  
90702-31

Main Starting Valve



Plate  
90702-31

Main Starting Valve



Plate  
90703-79

Starting Air Distributor



Plate  
90703-79

Starting Air Distributor

010 Piston valve slide
022 Liner
046 Starting cam
058 Locking  wire
071 Screw
083 Cover
105 Screw
117 Cover
129 Pin

Item DescriptionItem
No.

Item DescriptionItem
No.

142 Screw
154 Guide screw
166 Housing
178 Screw
191 Screw
201 Flange
213 Locking ring
225 Spring guide
237 Spring
249 Spring guide
250 Linder
252 O-ring
254 O-ring



Plate  
90705-08

Distributor Drive



023 Screw
035 Pin
059 Disc
060 Searling ring
072 Bearing bracket
096 Guide disc in 2/2
106 Bearing bracket
118 O-ring
143 Sleeve
155 Claw coupling
179 Screw
180 Locking wire
202 Claw coupling
226 Claw coupling, complete

Item DescriptionItem
No.

Item DescriptionItem
No.

Plate  
90705-08

Distributor Drive



Plate  
90704-42

Starting Valve



Plate  
90704-42

Starting Valve



Plate  
908.01-62

Exhaust Valve



Plate  
908.02-62

Exhaust Valve



Plate  
908.03-62

Exhaust Valve



Plate  
90801-154

Exhaust Valve



Plate
90801-154

Exhaust Valve

Item
No. Part  Description Item

No. Part  Description

013
025
037
049
050
062
074
086
098
108
121
133
145
169
170
182
194
204
216
228
241
265
277
289
290
300
312
324
336
361
373
385
397
407
419
420
432
444
456
468
481
515
527
539
540
564
576

Lifting eye bolt
Screw
Lifting attachment
Gasket
Orifice
Gasket
Oil cylinder
Stud
Nut
Safety strap
Disc
Screw
Lock washer
Air cylinder
Plug screw
Gasket
Ball cock
Screw
Valve housing
Cover
Gasket
Screw
Valve spindle
Flange
Gasket
Stop screw
O-ring
Valve seat
O-ring
Piston ring
Guide ring
Sealing ring
Gasket
O-ring
Safety valve
Disc
Screw
Lock washer
Piston, complete
Piston
Sealing ring
Damper piston
Piston
Spring
Disc. please state height 24 mm
O-ring
O-ring

588
611
623
635
647
672
684
779
780
792
802
814
826
838
851
863
875
887
899

Flange
Sealing ring
Screw
Flange
Bushing
Gasket
Plug screw
Pin
Guide
Union nut
Screwed connection
Gasket
O-ring
Spring
Spring retainer
Spring pin
Rotation check rod
O-ring
Conical ring in 2/2



Plate  
90802-25

Exhaust Valve Details



Plate  
90802-25

Exhaust Valve Details

Item DescriptionItem
No.

Item DescriptionItem
No.



Plate  
90805-109

Valve Gear



Plate  
90805-109

Valve Gear

Item DescriptionItem
No.

Item DescriptionItem
No.



Plate  
90806-38

Valve Gear - Details



Plate  
90806-38

Valve Gear - Details



Plate  
90810-39

Cooling Water Outlet



Plate  
90810-39

Cooling Water Outlet



Plate  
909.01-81

Fuel Oil System



Plate  
909.02-81

Fuel Oil System



Plate  
909.03-81

Fuel Oil System



Plate  
909.04-81

Fuel Oil System



Plate  
90901-158

Fuel Pump



Plate  
90901-158

Fuel Pump



Plate 
90902-113

Fuel Pump Gear



Plate 
90902-113

Fuel Pump Gear

Item
No.

Part Description

012 Fuel pump roller guide, complete
024 Shaft-pin for link
036 Plug
048 Circlip
061 Stop screw
073 Roller
085 Bushing
097 Disc
107 Shaft-pin for roller
120 Guide pin
144 Thrust disc
156 Roller guide
168 Plug
181 Bushing
193 Pin
215 Link for reversing
239 Guide block
240 Guide pin
252 Screw
264 Screw
276 Guide pin
288     Bushing
347 Nut
359 Bushing for roller guide
372 Cap
384 Self-locking nut
396 Screw
418 Scraper ring, axial
431 Scraper ring
443 Flange
455 Holder for scraper ring
467 Locking wire
479 Screw
492 Nut
514 Pump base, complete
526 Packing
538 Cover
551 Guide plate
563 Screw
587 Disc
599 Stud
609 Stud

646 Disc
658 Pump base
671 Sealing bush, complete
683 Retaining ring
695 Plug screw
705 Sealing bush
717 Guide bushing

Item
No.

Part Description

729 Cup point screw

622 Spring, external

Sealing ring730



Plate  
90903-25

Fuel Pump Gear Detail



Plate  
90903-25

Fuel Pump Gear Detail



Plate  
90904-24

Fuel Pump - Details



Plate  
90904-24

Fuel Pump - Details



Plate  
 90905-08

Reversing Mechanism



Plate  
 90905-08

Reversing Mechanism



Fuel Valve Plate
90910-0128



Fuel Valve Plate
90910-0128

Item 
No. Item Description

016 Thrust piece
028 Cut-off shaft
065 Spindle guide, complete
089 Spindle guide
090 Spring pin
100 Nozzle
124 O-ring
136 Holder
148 Guide pin
161 Union nut
173 O-ring
197 O-ring
207 Valve head
219 Guide pin
220 Spring
232 Non-return valve
244 Disc
256 Thrust spindle
268 Spring
281 Thrust foot
950 *) Additional disc, + 23 bar

Item 
No. Item Description

Notes:   *) Optional extras



Plate  
90913-89

High-pressure Pipes



Plate  
90913-89

High-pressure Pipes



Plate  
90914-41

Control Air Pipes



Plate  
90914-41

Control Air Pipes

031 Coupling
043 Coupling
055 Pressur switch
067 Screw
102 Non-return valve
126 Coupling

Item DescriptionItem
No.

Item DescriptionItem
No.



Plate  
90915-19

Overflow Valve



Plate  
90915-19

Overflow Valve



Plate  
910.01-48

Air System of Engine



Plate  
910.02-48

Air System of Engine



Plate  
910.03-48

Air System of Engine



Plate  
91000-12

Turbocharger System - Rear Side



Plate  
91001-62

Scavenge Air Receiver



Plate  
91001-62

Scavenge Air Receiver



Plate  
91003-149

Exhaust Pipes and Receiver



Plate  
91003-149

Exhaust Pipes and Receiver



Plate  
91005-71

Air Cooler



476       Gasket

Plate  
91005-71

Air Cooler



Plate  
91007-07

Butterfly Valve



Plate  
91007-07

Butterfly Valve



Plate  
911.01-20

Safety Equipment



Plate  
911.02-20

Safety Equipment



Plate  
91101-30

Safety Valve



Plate  
91101-30

Safety Valve



Plate  
91102-07

Relief Valve



Plate  
91102-07

Relief Valve

Item DescriptionItem
No.

Item DescriptionItem
No.



Plate  
91103-14

Safety Valve



Plate  
91103-14

Safety Valve



Plate  
91104-46

Arrangement of Safety Cap



Plate  
91104-46

Arrangement of Safety Cap



Plate  
912.01-52

Assembly of Large Parts



Plate  
91201-69

Arrangement of Stay Bolts



Plate  
91201-69

Arrangement of Stay Bolts



Plate  
91205-111

Frame



Plate  
91205-111

Frame



Plate  
91206-46

End Shields



Plate  
91206-46

End Shields



Plate  
91207-51

Arrangement of Piston Cooling



Plate  
91207-51

Arrangement of Piston Cooling



Plate  
91210-102

Badplate



Plate  
91210-102

Badplate



Plate  
91211-44

Axial Vibration Damper



Plate  
91211-44

Axial Vibration Damper



Plate  
91215-45

Holding-Down Bolts and End-Chock Bolts



Plate  
91215-45

Holding-Down Bolts and End-Chock Bolts
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