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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
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Cross Section through Engine
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Checking and maintenance Programme
and list of working procedures

















Plate  901-1
Edition             125
Data 1 (1)

Replacement of Cylinder Cover
Data

D-6   Weight of fuel oil high - pressure pire
(fuel pump/fuel valve) ...........       20  kg
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Dismantling of Cylinder Cover
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Dismantling of Cylinder Cover

D-6
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Dismantling of Cylinder Cover
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Dismantling of Cylinder Cover
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Mounting of Cylinder Cover
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Mounting of Cylinder Cover
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Mounting of Cylinder Cover
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Mounting of Cylinder Cover





Plate  901-2
Edition 115
Data 1 (1)

Replacement of Valves on Cylinder Cover
Data
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Replacement of Fuel Valve
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Replacement of Fuel Valve
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Replacement of Starting Valve

D-5
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Replacement of Exhaust Valve

D-7
D-2
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Replacement of Exhaust Valve

D-3
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Replacement of Safety Valve
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Overhaul of Cylinder Cover
Data
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Overhaul of Cylinder Cover
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Overhaul of Cylinder Cover
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Overhaul of Cylinder Cover
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Replacement of Cooling Jacket





Plate  
90151-131

Cylinder Cover Panel



Plate  
90151-131

Cylinder Cover Panel

Item DescriptionItem
No.

Item DescriptionItem
No.



Plate  
90161-83

Cylinder Cover - Tools



Plate  
90161-83

Cylinder Cover - Tools

120/130 mm

200/210 mm



Plate  
90162-09

Cylinder Cover - Tools

027

039

040

052

064

015

088

111

147

172



Plate  
90162-09

Cylinder Cover - Tools

Item
No.

Part Description

015 Spacer parts for hydraulic ring
027 O-ring with back-up ring,   200/210 mm
039 O-ring with back-up ring,   120/130 mm
040 Tommy bar

Wrench
064 Bleeder screw

Coupling, male
111 Gasket
147 Wooden box
172 Lifting chains for cylinder cover

Item
No.

Part Description

052

088



Plate  
90162-15

Cylinder Cover - Tools

102

103



Plate  
90162-15

Cylinder Cover - Tools

Item
No.

Part Description

102 Dism stand for starting valve
103 Cover for Exh, valve bore

Standard
No.



Plate  902-2
Edition 98
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Replacement of Piston complete
with Stuffing Box
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Dismantling of Piston

D-2
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Dismantling of Piston
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Dismantling of Piston
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Mounting of Piston
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Mounting of Piston
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Mounting of Piston

D-4
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Mounting of Piston
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Checking of Piston and Piston Rings
Data
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Checking of Piston and Piston Rings
Data

1

2

3

4

1.
Nominal height

Ring grooves                   
16 mmNos. 1 and 2  

Ring grooves                   
12 mmNos. 3 and 4

Piston ring                       16 mm
Nos. 1 and 2

Piston ring                       12 mm
Nos. 3 and 4

2.  Worn rings must be replaced if the radial
width D-2 is less than 20 mm.
New piston ring  D-1 = 23.3 mm.
Worn piston ring D-2 = 20 mm.

3.  Effect  the ring gap checking in either a
new  cylinder liner  or  at  bottom of a
used liner.
Working ring gap D-3 = 3.4 mm.

Working ring gap for Controlled Pres-
sure Relief(CPR) ring (ring No. 1) D-3 =
4.8 mm

4.  Maximum permissible burn-away of pis-
ton top D-4 = 18 mm.

(ring No. 2, 3, 4)



Plate  902-3
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Checking of Piston and Piston Rings
Data

Clearance in piston ring grooves:

5.  The maximum vertical height in a worn
ring groove must not exceed D-5:

Groove  Nos. 1              = 16.9 mm
Groove  Nos. 2,3 and 4 = 12.9 mm

The groove is also worn out if there is
no chromium layer.

If the maximum vertical height is ex-
ceeded, the piston crown must be sent
to an MAN B&W authorized repair shop
for reconditioning.

6.  Mount of piston rings.
See also procedure 902-2.

Note !

When handling and mounting a new
Controlled Pressure Relief (CPR) ring
(ring No. 1), be careful not to damage 
the edge of the ring.

7.  Vertical  clearance, new piston ring  and
new or reconditioned ring groove :

D-6  =  0.4-0.45 mm.

5

6

7





Plate  902-4
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Overhaul of Piston
Data
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Replacement of Sealing Ring
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Replacement of Cooling Oil Pipe
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Replacement of Piston Crown and
Pressure Testing
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Overhaul of Piston Rod Stuffing Box
Data
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Overhaul of Piston Rod Stuffing Box
Data
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Overhaul of Piston Rod Stuffing Box
(Outside the engine)
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Overhaul of Piston Rod Stuffing Box
(Outside the engine)
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Overhaul of Piston Rod Stuffing Box
(Outside the engine)
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Overhaul of Piston Rod Stuffing Box
(Outside the engine)

D-4
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Overhaul of Piston Rod Stuffing Box
(Inside the engine)
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Overhaul of Piston Rod Stuffing Box
(Inside the engine)
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Overhaul of Piston Rod Stuffing Box
(Inside the engine)
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Overhaul of Piston Rod Stuffing Box
(Inside the engine)
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Piston and Piston Rod Panel



Plate  
90251-149

Piston and Piston Rod Panel

Item
No.

Part Description

902 *) Tool panel
040 Lifting for piston rod foot
051 Lifting and tilting screw
075 Template for piston top
087 Distance piece for stuffing box
099 Cover for stuffing box hole
109 Mounting tool for stuffing box spring
110 Pressure test tool for piston
122 Working table for stuffing box
134 Expander for piston ring
158 Guide screw for piston crown
160 Hex. bolt for piston skirt dism.

902
160

*) Tool Panel, complete
with tools

*) Optional extras

Item
No.

Part Description
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Piston and Piston Rod - Tools



Plate  
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Piston and Piston Rod - Tools

Item
No.

Part Description

019 Guide ring for piston
020 Lifting tool for piston
032 Cross bar for Cyl. liner
056 Support iron for piston

Item
No.

Part Description
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Piston and Piston Rod - Tools

095



Plate  
90262-11

Piston and Piston Rod - Tools

Item
No.

Part Description

014 O-ring with back-up ring,50/55 mm
026 O-ring with back-up ring, 70/75 mm
038 Hydraulic jack
051 Spacer ring
063 Spacer ring for damper studs

087 Hydraulic tools for piston rod and 
damper studs, complete

Item
No.

Part Description

075 Extension stud

095 Stud setter
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Cylinder Liner
Data

Piston cleaning ring
diameter. new ..............................    698.7 mm
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Inspection, Measuring and
Reconditioning of Cylinder Liner
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Inspection, Measuring and
Reconditioning of Cylinder Liner
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Inspection of Cylinder Liner with
Mounted Cylinder Cover
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Replacement of Cylinder Liner
Data
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Replacement of Cylinder Liner
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Replacement of Cylinder Liner
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Replacement of Cylinder Liner
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Replacement of Cylinder Liner
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Replacement of Cylinder Liner
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Checking and Adjustment of Cylinder Lubricators
Data
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Checking and Adjustment of 
Cylinder Lubricators
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Cylinder Liner - Tools

036

048

201

202



Plate  
90361-61

Cylinder Liner - Tools

036 Measuring rod for cylinder liner, long
048       Measuring rod for cylinder liner, short

Item DescriptionItem
No.

Item DescriptionItem
No.

202      Ledder for Cyl, bore checking
201      Cover for Cyl, bore



Plate  904-2
Edition 81
Data 1 (1)

Crosshead Bearings
Data
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Checking of Crosshead Bearing Clearance
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Inspection and Replacement of
Crosshead Journal and Bearings
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Inspection and Replacement of
Crosshead Journal and Bearings

D-8
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Inspection and Replacement of
Crosshead Journal and Bearings
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Inspection and Replacement of
Crosshead Journal and Bearings
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Inspection and Replacement of
Crosshead Journal and Bearings
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Inspection and Replacement of
Crosshead Journal and Bearings
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Inspection and Replacement of
Crosshead Journal and Bearings
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Inspection and Replacement of
Crosshead Journal and Bearings
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Diamantling / Mounting of Crosshead
Data

40-200
140-760

3350
346
280

45
38
4.8
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Diamantling / Mounting of Crosshead
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Diamantling / Mounting of Crosshead
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Diamantling / Mounting of Crosshead
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Diamantling / Mounting of Crosshead
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Diamantling / Mounting of Crosshead
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Diamantling / Mounting of Crosshead
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Diamantling / Mounting of Crosshead
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Diamantling / Mounting of Crosshead
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Diamantling / Mounting of Crosshead
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Checking of Reciprocating Parts
Data
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Checking of Reciprocating Parts
Data



Plate             904-5
Edition               81
Page 1(2)

Checking of Reciprocating Parts



Plate             904-5
Edition               81
Page 2(2)

Checking of Reciprocating Parts
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Checking, Inspection and Replacement of Crankpin Bearing
Data
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Checking of Crankpin Bearing Clearance
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Inspection and Replacement of 
Crankpin Bearing
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Inspection and Replacement of 
Crankpin Bearing
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Inspection and Replacement of 
Crankpin Bearing
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Inspection and Replacement of 
Crankpin Bearing
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Inspection and Replacement of 
Crankpin Bearing
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Inspection and Replacement of 
Crankpin Bearing
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Inspection and Replacement of 
Crankpin Bearing
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Dismantling / Mounting of Connecting Rod
Data
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Dismantling / Mounting of Connecting Rod
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Dismantling / Mounting of Connecting Rod
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Dismantling / Mounting of Connecting Rod
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Connecting Rod and Crosshead Panel



Plate  
90451-53

Connecting Rod and Crosshead Panel

Item DescriptionItem
No.

Item DescriptionItem
No.
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Connecting Rod - Tools



Plate  
90461-34

Connecting Rod - Tools

016 O-ring with back-up ring, 80/90 mm
028 O-ring with back-up ring, 140/150 mm
041 Hydraulic jack for crosshead stud / 

conn. rod stud

065       Steel box for Hydr. jack
167       Stud setter, M 60x5.5

053       Support for Hydr. jack

Item DescriptionItem
No.

Item DescriptionItem
No.
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Crankshaft Deflection
Data
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Crankshaft Deflection
Checking
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Checking and Adjustment of 
Clearance in Main Bearing
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Checking and Adjustment of 
Clearance in Main Bearing
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Inspection of Main Bearings
Data
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Inspection of Main Bearings
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Inspection of Main Bearings
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Inspection of Main Bearings
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Inspection of Main Bearings
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Inspection of Main Bearings
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Inspection of Main Bearings
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Inspection of Main Bearings
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Inspection of Main Bearings
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Inspection of Main Bearings
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Inspection of Main Bearings
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Inspection of Main Bearings
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Inspection of Main Bearings
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Inspection of Main Bearings
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Inspection of Main Bearings
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Inspection of Main Bearings
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Inspection of Main Bearings
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Checking of Clearance in Thrust Bearing
Data
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Checking of Clearance in Thrust Bearing
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Replacement of Thrust Bearing Segments
Data
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Replacement of Thrust Bearing Segments
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Replacement of Thrust Bearing Segments
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Axial Vibration Damper
Data

140-760 
750-2000
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Axial Vibration Damper
Checking
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Axial Vibration Damper
Checking
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Axial Vibration Damper
Checking
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Axial Vibration Damper
Dismantling
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Axial Vibration Damper
Dismantling
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Axial Vibration Damper
Overhaul
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Axial Vibration Damper
Mounting
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Axial Vibration Damper
Mounting
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Tacho Pick-Ups
Data





Plate  105-8
Edition 0007
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Angle Encoder
Data

SAFETY PRECAUTIONS

Data

Special DataD10508 Edition 0007MC Angle Encoder105-8

X Stopped engine

X Block the starting mechanism

X Shut off starting air supply

X Engage turning gear

Shut off cooling water

Shut off fuel oil

X Shut off lubricating oil

Lock turbocharger rotors

Ref. Description Value Unit



Plate  105-8
Edition 0007
Data 2 (2)

Angle Encoder
Data

The task-specific tools used in this procedure are shown on the plates at the end of this chapter or in the 
chapters indicated by the first three digits in the plate number, e.g. P90951 refers to chapter 909.

Plate Item No. Description



0204S42MCAngle Encoder

905-8.1Checking

1. Turn the crankthrow for cylinder 1 to TDC.

Check the TDC of cylinder 1 against the
mark on the turning wheel.

2. Check that power is supplied to the inter-
mediate box.

The green indicator should now light.

For adjustment of the angle encoder, see
Procedure 905-8.3.
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Plate  905-8.1
Edition 204
Page  1(4)

Angle Encoder
Checking



905-8.2Dismantling

1. Remove the inspection cover.

Cut the cable tie which holds the rubber
damper around the coupling, in the end
nearest to the engine, and loosen the cou-
pling.

2. Loosen the three adjusting screws on the
front flange, and remove the angle encoder
and the coupling.

3. Screw out the flange screws and remove
the encoder housing. Take care not to dam-
age the guide pins.
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Plate  905-8.2
Edition 204
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Angle Encoder
Dismantling



905-8.3Adjustment

1. Turn the crankthrow for cylinder 1 to TDC.

Check the TDC of cylinder 1 against the
mark on the turning wheel.

Check the TDC position with the pin gauge
on the crankthrow, cylinder 1.

2. Loosen the adjusting screws which fasten
the encoder to the housing. Slowly turn the
encoder until the green indicator lights on
the intermediate box.

Tighten the screws to secure the encoder in
the correct position.

Note!

Before using the pin gauge, check the 
measurement from tip to tip with the 
value stamped on the pin gauge, and/or 
the check-marks stamped on the fore 
end of the cylinder frame.
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Plate  905-8.3
Edition 204
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Angle Encoder
Adjustment



905-8.4Mounting

1. Mount the encoder housing. The two guide
pins indicate the correct positioning of the
housing. Tighten the screws.

2. Mount the angle encoder and the coupling.

Tighten the coupling, and mount new cable
ties around the rubber damper.

Adjust the angle encoder according to Pro-
cedure 905-8.3.

Mount the cover.

Note!

The adjustment will be easier if mounting 
is in the same crank position as disman-
tling.
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Plate  905-8.4
Edition 204
Page  4(4)

Angle Encoder
Mounting



Plate  
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Crankshaft, Thrust Shaft, Main Bearing, Etc., Panel



Plate  
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Crankshaft, Thrust Shaft, Main Bearing, Etc., Panel

Item 
No. Item Description

220       Wire guide for main bearing

905       *)Tool panel, complete with tools

*)Optional extras 220

Item 
No. Item Description

905 Tool panel *)
040       Pulley for wire of main bearing cap

dismantling
064       Pulley for wire of main bearing cap

dismantling
076 Lifting tool for main bearing
084 Extrator for main bearing vertical pin
100 Tool for turn out segment
111 Lifting tool for Axi. v. damper
123 Retaining tool for main bearing shells
135 Lifting tool for crankcase relief valve(2)

159 Eye bolt
160 Wire rope for main br'g shell lifting
184       Wire rope for main br'g shell lifting
196 Tightn template for axi.V.demper
218      Wire for dismantling of main bearing

147 Lifting tool for crankcase relief valve(1)

shell
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Main Bearing - Tools



Plate  
90561-55

Main Bearing - Tools

Item
No.

Part Description

021 O-ring with back-up ring, 65/75 mm
033 O-ring with back-up ring, 105/115 mm
045 Hydraulic jack for main bearing
057 Support for Hydr. jack
069 Steel box for Hydr. jack
112 Stud setter (M42 x 3)

Item
No.

Part Description



Plate  
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Crankshaft - Tools



Plate  
90562-72

Crankshaft - Tools

015 Crossbar for lifting of segment stopper

039 Lifting tool for thrust shaft
040 Lifting tool for crankshaft

Item DescriptionItem
No.

Item DescriptionItem
No.



Plate 
90564-0018

Crankshaft - Tools



Item DescriptionItem
No.

Item DescriptionItem
No.

Plate 
90564-0018

Crankshaft - Tools



DATA:

D-1   Max. wear of teeth
on chain wheel for:
1" Chain................................   0.9 mm
41/2" Chain ...........................   4.0 mm

1" Chain

D-2   Original length
(chain pitch x 10 links)......  238.2 mm

D-3   10 links measurements
+ 1% of a tensioned chain
= scrapping of chain.........   240.5 mm

41/2" Chain

D-4   Original length
(chain pitch x 10 links)       1070.6 mm

D-5   10 links measurements
+ 1 % of a tensioned chain
= scrapping of chain          1081.3 mm

SAFETY  PRECAUTIONS

Stopped engine

Block the starting mechanism

Shut off starting air supply

Engage turning gear

Shut off cooling water

Shut off fuel oil

Shut off lubrication oil

Lock turbocharger rotors

913

Plate             906-1
Edition               30
Page 1(1)

Checking of Chain Drive, Guideways, 
Bolt Connections, and Lubrication

1" Chain

41/2" Chain
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Checking of Chain Drive, Guideways, 
Bolt Connections, and Lubrication
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Checking of Chain Drive, Guideways, 
Bolt Connections, and Lubrication





Plate  906-2
Edition 69
Data 1 (1)

Chain Drive (4 1/2" )
Data

SAFETY PRECAUTIONS

913

X Stopped engine

X Block the starting mechanism

X Shut off starting air supply

X Engage turning gear

Shut off cooling water

Shut off fuel oil

X Shut off lubricating oil

Lock turbocharger rotors

DATA:

4.1/2" Chain

D-1  .....................................................     0.1 mm

D-2  .....................................................     300

When replacing the chain, the chain
tension is to be re-adjusted when the
engine has been operating at MCR or after
100 hours' operation.

17, 19, 24, 30, 36 mm

85 mm

85 mm

Original Spring

The chains are to be tightened after sea
trial and after 500, 1000 and 1500 service
hours, Thereafter, the normal service
period is 4000 hours.
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Checking and Adjusting Tension of 
4 1/2" Chains
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Checking and Adjusting Tension of 
4 1/2" Chains
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Disassembling and Assembling of chains
(4 1/2" Chain)
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Disassembling and Assembling of chains
(4 1/2" Chain)
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Disassembling and Assembling of chains
(4 1/2" Chain)
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Inspection of Running Surfaces on Cams
Data
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Inspection of Running Surfaces on Cams
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Edition 25
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Checking of Bolts in Camshaft Couplings
Data

140-760 Nm
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Checking of Bolts in Camshaft Couplings
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Checking of Bolts in Camshaft Couplings
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Checking of Bolts in Camshaft Couplings
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Edition 54
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Camshaft Bearings
Data
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Inspection of Camshaft Bearing
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Inspection of Camshaft Bearing
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Inspection of Camshaft Bearing
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Inspection of Camshaft Bearing
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Edition 74
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Checking Adjustment (Timing) of Control Gear
Data
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Checking Adjustment (Timing) of Control Gear
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Checking Adjustment (Timing) of Control Gear





Plate  906-8
Edition 55
Data 1 (1)

Adjustment of Camshaft 
 because of Chain Wear
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Adjustment of Camshaft 
 because of Chain Wear
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Adjustment of Camshaft 
 because of Chain Wear





Plate        906-12
Edition               36
Data 1(1)

Mounting of Chains and Adjustment of 
Moment Compensator

See data plate on spring
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Mounting of Chains and Adjustment of 
Moment Compensator
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Mounting of Main Chains
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Mounting of Main Chains
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Mounting of Main Chains
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Mounting of Main Chains
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Tightening of Foremost Moment
Compensator Chain
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Tightening of Foremost Moment
Compensator Chain
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Tightening of Foremost Moment
Compensator Chain
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Tightening of Foremost Moment
Compensator Chain
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Chain Drive and Camshaft Panel



Plate  
90651-101

Chain Drive and Camshaft Panel

906 Tool panel *)
044 Face impact wrench for fuel cam 

adjustment

Item DescriptionItem
No.

Item DescriptionItem
No.

140 Hydr. tool for camshaft coupling 
with o-ring

056 Chain assembling tool (1")
068 Chain disassembling tool (1")
070 Chain assembling tool (4.5")
081 Chain disassembling tool (4.5")
127  Pulley f. wire for camshaft bearing
139 Lifting attachement for camshaft and 

bearing

906 *) Tool panel, complete
140     with tools

*) Optional extras



Plate  
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Camshaft - Tools



Plate  
90661-39

Camshaft - Tools

025 Pin gauge for camshaft

Item DescriptionItem
No.

Item DescriptionItem
No.

050 Pin gauge for crankshaft
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Camshaft - Tools



Plate  
90662-33

Camshaft - Tools

019 O-ring with back-up ring, 74/85 mm
020 O-ring with back-up ring, 130/140 mm
032 Hydraulic jack camshaft stud
044 Support for Hydr. jack
056 Steel box for hyd. jack

Item DescriptionItem
No.

Item DescriptionItem
No.



Plate  907-2
Edition 44
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Checking and Overhaul of
Starting Air Distributor
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Checking of Starting Air Distributor



Overhaul of Starting Air Distributor Plate  907-2.2
Edition 44
Data 1 (4)
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Overhaul of Starting Air Distributor



Overhaul of Starting Air Distributor Plate  907-2.2
Edition 44
Data 3 (4)



Overhaul of Starting Air Distributor Plate  907-2.2
Edition 44
Data 4 (4)
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Overhaul of Starting Air Valve
Data
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Overhaul of Starting Air Valve
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Overhaul of Starting Air Valve
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Overhaul of Starting Air Valve
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Overhaul and Adaptation of
High-Pressure Pipe
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Overhaul and Adaptation of
High-Pressure Pipe
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Overhaul and Adaptation of
High-Pressure Pipe
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Edition 113
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Overhaul of Exhaust Valve
Data

908

053

150

090

089

173

173

124

148

185

077

112 112

065

112

136

124
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Overhaul of Exhaust Valve
Data
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Overhaul of Exhaust Valve
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Overhaul of Exhaust Valve
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Overhaul of Exhaust Valve
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Overhaul of Exhaust Valve
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Overhaul of Exhaust Valve
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Overhaul of Exhaust Valve

Tell hole provided on bottom piece must be
located in camshaft side

Caution!
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Overhaul of Exhaust Valve
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Overhaul of Exhaust Valve
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Overhaul of Exhaust Valve
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Overhaul of Exhaust Valve
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Overhaul of Exhaust Valve
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Overhaul of Exhaust Valve
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Edition 85
Data 1 (1)

Overhaul of Hydraulic

40-200 Nm

155

 Exhaust Valve Actuator

140-760 Nm
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 Exhaust Valve Actuator
Checking



Plate  908-3.2
Edition 203
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 Exhaust Valve Actuator
Dismantling



Plate  908-3.3
Edition 203
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 Exhaust Valve Actuator
Overhaul
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 Exhaust Valve Actuator
Overhaul
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Edition 64
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Inspection of Roller Guide
Data

908

053

150

090

089

173

173

124

148

185

077

112 112

065

112

136

124
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Inspection of Roller Guide
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Inspection of Roller Guide
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Inspection of Roller Guide
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Inspection of Roller Guide
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Inspection of Roller Guide



Plate  908-5
Edition 55
Data 1 (1)

Lifting of Roller Guide for Exhaust Valve
Data
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Lifting of Roller Guide for Exhaust Valve
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Lifting of Roller Guide for Exhaust Valve





Plate  908-6
Edition 15
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Emergency Running with open Exhaust Valve
Data

908

053

150

090

089

173

173

124

148

185

077

112 112

065

112

136

124
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Emergency Running with open Exhaust Valve
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Emergency Running with open Exhaust Valve
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Edition 28
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Checking Exhaust Cam Adjustment
Data
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Checking Exhaust Cam Adjustment



Plate  
90851-118

Exhaust Valve Panel

908

053

150

090

089

173

173

124148

185

077

112112

065

112

136

124



Plate  
90851-118

Exhaust Valve Panel

908 Name plete
053 Lifting tool, for roller guide
065 Liftiang tool for exhaust valve

Item DescriptionItem
No.

Item DescriptionItem
No.

077 Cone ring, pneumatic piston
089 Test equipment for Exh. valve
090 Cauge for exhaust valve spindle
112 Grinding tool for high pressure pipe
124 Tool for emerg. open Exh. valve open
136 Bridge gauge for Exh. valve
148 Tool for hydraulic piston
150 Gauge for Exh. v/v bottom piece.
173 Liftiang tool for roller guide of Exh. valve
185       Grinading ring for  exhaust valve bottom

908 *)Taool panel, complete
185         with tools



Plate  
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Exhaust Valve - Extra Tools



Plate  
90861-23

Exhaust Valve - Extra Tools

046 Grinding machine, complete

Item DescriptionItem
No. Item DescriptionItem

No.

When ordering spare parts,

please refer to the KOKACO
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Exhaust Valve - Tools



Plate  
90862-17

Exhaust Valve - Tools

016 O-ring with back-up ring, 90/100 mm
028 O-ring with back-up ring, 140/150 mm
041 Hydraulic jack for Exhaust valve stud
053 Support for Hydr. jack
065 Steel box for Hyd. jack

Item DescriptionItem
No.

Item DescriptionItem
No.
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Exhaust Valve - Tools



Plate  
90863-11

Exhaust Valve - Tools

Item
No.

Part Description

011 Dismantling stand for Exhaust valve
802 Piston ring opener for exhaust valve

Item
No.

Part Description
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Fuel Pump Lead
Data
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Fuel Pump Lead
Data
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Checking of Fuel Pump Lead
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Checking of Fuel Pump Lead
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Adjustment of Fuel Pump Lead
(Mechanical)



Plate          909-1.3
Edition             86
Page 1(1)

Adjustment of Pilot Valve
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Checking and Adjustment of Fuel Cam Lead
Data
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Checking and Adjustment of Fuel Cam Lead
Data
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Checking of Fuel Cam Lead
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Checking of Fuel Cam Lead
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Checking of Fuel Cam Lead



Plate          909-2.2
Edition               98
Page 1(3)

Adjustment of Fuel Cam Lead
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Adjustment of Fuel Cam Lead
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Adjustment of Fuel Cam Lead
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Overhaul of Fuel Pump Barrel Assembly
Data
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Replacement of Fuel Pump Barrel
Assembly
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Replacement of Fuel Pump Barrel
Assembly



Plate           909-3.1
Edition             114
Page 3(6)

Replacement of Fuel Pump Barrel
Assembly
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Replacement of Fuel Pump Barrel
Assembly
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Replacement of Fuel Pump Barrel
Assembly
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Replacement of Fuel Pump Barrel
Assembly
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Replacement of Sealing Rings
on Pump Barrel
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Replacement of Sealing Rings
on Pump Barrel
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Replacement of Sealing Rings
on Pump Barrel
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Replacement of Top Cover, Complete
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Replacement of Top Cover, Complete
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Replacement of Top Cover, Complete
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Replacement of Top Cover, Complete
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Inspection of Fuel Pump Shock Absorber
Data
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Inspection of Fuel Pump Shock Absorber
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Inspection of Fuel Pump Shock Absorber
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Lifting Gear for Fuel Pump Roller Guide
Data
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Lifting Gear for Fuel Pump Roller Guide
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Lifting Gear for Fuel Pump Roller Guide





SAFETY PRECAUTIONS

Data

Standard Tools: See Section 913
Special Data0032S80MC-C Fuel Valve109-11

X Stopped engine

X Block the starting mechanism

X Shut off starting air supply

Engage turning gear

Shut off cooling water

X Shut off fuel oil

Shut off lubricating oil

Lock turbocharger rotors

Ref. Description Value Unit

D-1 Max. diameter 30 mm

D-2 Weight of fuel valve 15  kg

D-3 Opening pressure 300-380 bar

PLATE              109-11
EDITION               0032

DATA                     1(2)

Fuel Valve
Data
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DATA                     2(2)

Fuel Valve
Data



0222S90MC-CFuel Valve

909-11.1Checking

The fuel valves must be given the utmost atten-
tion and care, as the greater part of irregulari-
ties that may occur during the running of the
engine can be attributed to defects in these
valves. 

If the engine gives normal performance in ac-
cordance with diagrams and exhaust tempera-
tures, it is only necessary to inspect the fuel
valves after the service period stated in the
Checking and Maintenance Programme.
See Chapter 900-1.

In order to obtain reliable results during testing
of the fuel valves, all fuel valves that are dis-
mantled from the engine must be disassem-
bled, cleaned, inspected and re-assembled
before testing. See Procedure 909-11.3 and
909-12.3.

All fuel valves must be function-tested before
being mounted in the cylinder cover.

1. Pressure testing pump

If an air supply of 10 bar is not available,
working air of seven bar can be used. Use
only hydraulic oil (rust-preventing) with a
viscosity of between 7 and 10 cSt at 50°C.

For operation of the pressure testing pump,
see the supplier’s instructions.

Note that the high-pressure pump should
be periodically checked in accordance with
the supplier’s instructions.

2. Spring housing

To ensure that overtightening has not taken
place, check that the locking/indicating pin
has not been bent or broken off.

In the event of overtightening, replace the
spring housing by a new one.

Note!

In the event that the slide-type fuel valve is 
pressure tested without being cleaned 
between the fuel nozzle and the cut-off slide, 
the opening pressure value measured might 
be considerably lower than specified.

1.
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Checking



3. Setting-up the fuel valve

Place the fuel valve in the test rig and se-
cure it with the spring housings and nuts.
Tighten the nuts until the top face of the
pressure disc is flush with the top face of
the spring housings. Mount the oil pipe be-
tween the pressure testing pump and the
fuel valve.

4. Pressure testing procedure

The subsequent items must be followed in
the sequence stated. Items 5, 7, 8 and 9
are each divided into the following four sub-
items:

A. Objective
B. Procedure
C. Acceptance criteria
D. Cause of fault.

5. Flushing and jet control

A. Objective: 
To remove air in the system and check the
fuel jet.

B. Procedure: 
The control handle must be in the OPEN po-
sition.
Slowly increase the working pressure until
straight jets of oil are ejected from the noz-
zle holes (no atomization).

C. Acceptance criteria:
There is to be a continuous jet of oil through
all of the nozzle holes.

D. Cause of fault:
If the jets do not fulfil the above point C, the
cause may be:

•  Dirt in the nozzle holes.

•  The nozzle is not mounted correctly.

Note!

If working air of 10 bar is not available, 
pressures down to 7 bar are acceptable 
for all the tests.

3.
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6. Atomization test

The reason is that the atomization test may
damage the valve because it makes the
needle oscillate, with a small lift at a very
high frequency. The high pressure drop
across the cut-off edge and the high con-
tact pressure between slide and fuel noz-
zle, in combination with the poor lubricity of
the test oil, increase the risk of seizures be-
tween cut-off slide and nozzle.

All of these conditions involve the risk of
seizure between the cut-off slide and the
nozzle.

7. Opening pressure

A. Objective:
To check the opening pressure.

B. Procedure:
The control handle is to be in the OPEN po-
sition.

Increase the oil pressure until oil is admit-
ted through the nozzle holes.

C. Acceptance criteria:
Check the opening pressure on the pres-
sure gauge.

Note!

Do NOT attempt to carry out an atomiza-
tion test on slide type fuel valves, as this 
may damage the cut-off slide and nozzle.
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D. Cause of fault:
If the opening pressure is higher than spec-
ified in D-3, the cause may be that a wrong
type of spring is used – replace the spring
on the thrust spindle, if necessary, replace
the complete thrust spindle.

If the opening pressure is lower than spec-
ified in D-3, the cause may be that the
spring has sagged – replace the spring, or
add a special thin disc.

If a spring or a disc has been changed, the
pressure testing procedure of the fuel valve
must be repeated from step 4.

8. Sealing test and sliding function

A. Objective: 
To check the needle valve seat for tightness
and the slide for correct closing.

B. Procedure:
The control handle must be in the OPEN po-
sition.

Slowly increase the oil pressure to about 50
bar below the opening pressure. Maintain
the built-up pressure by moving the control
handle into the CLOSED position. Repeat the
procedure two or three times.

C. Acceptance criteria:
Oil must not flow from the nozzle holes.

The pressure drops relatively slowly to
about 15 bar, after which it drops quickly to
0 (the slide is pressed against the conical
seat and opens for circulation oil).

Note!

Special thin discs are available as 
spares.

Note!

Oil flows out of the leak oil outlet when 
the fuel valve is full of oil.

8.

N
A

90
9-

11
.1

 2
11

 0
8

PLATE          909-11.1
EDITION             0222
PAGE                  4(14)

Fuel Valve
Checking



D. Cause of fault:

D.1 Sealing test
If oil flows out of the nozzle holes, the
cause is either:

• Defective spindle guide at needle seat, or
a sticking spindle. Examine and/or re-
place the spindle guide. 
See Procedure 909-12.3.

• Too quick pressure drop: 
– the clearances of the movable parts,
both of the spindle guide and of the non-
return valve, are too large, or 

– the seats between the thrust piece/
spindle in the spindle guide or thrust
piece/valve slide in the non-return valve
are damaged.

Examine and/or replace both the spindle
guide and non-return valve.
See Procedure 909-12.3.
See Procedure 909-13.3.

D.2 Sliding function
The pressure drops relatively slowly to
about 15 bar, after which it drops quickly to
0 (the slide is pressed against the conical
seat and opens for circulation oil).

If a quick pressure drop from 15 to 0 bar
cannot be registered:

• The valve slide is sticking; or

• the vent hole in the thrust piece is
blocked.

If so, disassemble and examine the spindle
guide, replace if necessary. 
See Procedure 909-12.3.

Note!

There will always be an oil flow from the 
leak oil outlet when the fuel valve is full of 
oil.
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9. Pressure test, O-ring sealings

A. Objective: 
To ensure that the leak oil (circulation oil)
remains in the closed system.

B. Procedure: 
The control handle is to be in the OPEN po-
sition.

Build up a working pressure of about max.
10 bar until oil flows out of the leak oil out-
let.

C. Acceptance criteria: 
Close the leak oil outlet with a gasket and
plug screw.

Increase the working pressure to about 100
bar.

Move the control handle to the CLOSED po-
sition.

The built-up pressure of about 100 bar
should be maintained.

D. Cause of fault: 
If oil leaks out at the union nut, the O-ring
inside the fuel valve head is defective, and
must be replaced.
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909-11.2Dismantling

1. Close the fuel oil inlet and outlet valves,
and drain the high-pressure pipe and the
fuel valve.

Dismantle and remove the fuel oil high-
pressure pipe.
See Procedure 909-14.2.

Disconnect the return oil pipe from the fuel
valve.

2. Remove the nuts and the spring housings.

3. Take out the valve. If the valve is sticking,
use the fuel valve dismantling tool to pull
the fuel valve clear of the top cover.

If the valve is not to be overhauled immedi-
ately, the valve should be placed immersed
in diesel oil until overhauling.
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909-11.3Overhaul

When fuel valves are overhauled, all parts
should be handled carefully and be kept clean.

Use only clean, non-fluffy rags for wiping pur-
poses. Make sure to remove all liquid or solid
impurities. Whenever fuel valves are over-
hauled, all sealing rings should be discarded
and replaced by new, faultless sealing rings be-
fore reassembly.

1. Measure the length A of the protruding part
of the nozzle, and write down the result for
correct re-assembling of the valve.

2. Place the valve holder in a machine vice,
mount the fuel valve in the holder and fit the
valve with the guide disc from the grinding
tool.

3. Compress the fuel valve and the spring in-
side, by means of a drilling machine, to
avoid seizures in the union thread. Hold the
fuel valve compressed and unscrew the un-
ion nut with a hook spanner.

Remove the valve from the valve holder.
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Pull the valve head clear of the valve hous-
ing.

Remove the:

• Non return valve

• Thrust spindle parts

• Thrust foot

• Spindle guide and fuel nozzle

from the valve housing.

Remove and discard all the O-rings.
N

A
90

9-
11

.3
 2

15
 0

1

PLATE          909-11.3
EDITION             0222
PAGE                  9(14)

Fuel Valve
Overhaul



4. Carefully clean and examine all surfaces of
the:

• Fuel valve housing

• Fuel valve head

• Thrust spindle

If necessary, grind the seating surfaces by
means of the grinding mandrels supplied
and a fine-grain abrasive (such as Carbo-
rundum No. 500).

This grinding must only be carried out man-
ually.

After the grinding, wash the parts in gas oil
and blow clean by means of compressed air
to remove any remains of the grinding com-
pound.

In the event of more serious damage to the
seating surface for the high-pressure pipe
in the valve head, the milling tool can be
used.

Normally, the milling tool is turned by hand,
but it may be fitted in the chuck of a column-
type drilling machine provided that the
number of revolutions is kept at a minimum
(not exceeding approx. 100 r/min). An am-
ple supply of cutting emulsion must be
used.

Note!

Take care not to exceed the maximum 
diameter of the seat, see Data.

N
A

90
9-

11
.3

 2
11

 0
2

4.

D-1

PLATE          909-11.3
EDITION             0222
PAGE                 10(14)

Fuel Valve
Overhaul



5. The complete spindle guide, including the
fuel nozzle, should be sent to an authorised
MAN B&W repair shop for overhaul. If this
is not possible, the spindle guide may be
overhauled on board.
See Procedure 909-12.3.

6. The non-return valve should be sent to an
authorised MAN B&W repair shop for over-
haul. If this is not possible, the non-return
valve may be overhauled on board. 
See Procedure 909-13.3.

7. Mount the complete spindle guide, includ-
ing the fuel nozzle, in the fuel valve hous-
ing.

Carefully slide the spindle guide down into
the valve holder, and turn the nozzle until
the spindle guide engages correctly with
the guide pin. Check that distance A corre-
sponds to the measurement taken before
the valve was disassembled.

Note!

Do not attempt to remove the fuel nozzle 
from the spindle guide unless the spindle 
guide has been dismantled. Otherwise 
the cut-off slide on the spindle may be 
damaged.

Note!

Make sure that the fuel nozzle and spin-
dle guide engage correctly with the guide 
pin in the fuel valve housing. This can be 
ascertained by attempting to turn the 
nozzle after mounting. It must not be 
possible to turn the nozzle.
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8. Mount:

• the thrust foot

• the parts of the thrust spindle

• the non-return valve

in the fuel valve housing.

Mount a new O-ring in the uppermost
groove of the fuel valve housing.

Lubricate the thread of the valve head with
molybdenum disulphide (MoS2). 
For the correct use of this lubricant, see
Procedure 913-11.

Fit the valve head with new O-rings.

9. Make sure that the guide pin between valve
housing and valve head is intact, and press
the valve head down into the valve housing.

See that the guide pin between valve hous-
ing and valve head engages correctly so as
to prevent relative turning of the parts.
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10. Assemble the valve by means of the union
nut. 

Place the valve in the valve holder in a drill-
ing machine. 

Compress the fuel valve and the spring in-
side. Keep the valve compressed and tight-
en the union nut with a hook spanner.

After overhaul, the fuel valve must be test-
ed in the test rig. 
See Procedure 909-11.1.

11. If the fuel valve is not to be mounted in the
engine immediately after the overhaul, cov-
er all openings of the valve with plastic to
prevent dirt from entering the valve during
storage.
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909-11.4Mounting

1. Before mounting the fuel valve, thoroughly
clean the valve bore in the cylinder cover
and check the seating in the bore for marks
which, if any, must be eliminated. 
(For reconditioning of the valve bores in the
cylinder cover, see Procedure 901-1.3).

If not already done, mount new O-rings on
the fuel valve. Lubricate the valve with mo-
lybdenum Disulphide (MoS2).

2. Mount the valve in position in the cylinder
cover.

Mount the spring housings and the nuts.
Tighten the nuts until the top face of the
pressure disc is flush with the top face of
the spring housing. This must be done with
great care, as the spring tension in the
housing determines the correct tightening
of the fuel valve to the cylinder cover as
well as the correct compression of the fuel
valve.

3. Lubricate the thread on the union nipple of
the fuel oil pipe with a heat resistant anti
seize grease before mounting.

Mount the overhauled fuel oil high-pressure
pipe and the return oil pipe.
See Procedure 909-14.4.

Note!

It is recommended to overhaul the fuel oil 
high-pressure pipe before mounting. 
See Procedure 909-14.3.

As a minimum, the distance between the 
fuel oil pipe ends and the thrust bushings 
must be checked and, if necessary, 
adjusted.

Note!

All fuel valves must be function-tested 
before being mounted in the cylinder 
cover, see Procedure 909-11.1.
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SAFETY PRECAUTIONS

Data

Standard Tools: See Section 913
Special Data0025S60MC-C Spindle Guide109-12

Stopped engine

Block the starting mechanism

Shut off starting air supply

Engage turning gear

Shut off cooling water

Shut off fuel oil

Shut off lubricating oil

Lock turbocharger rotors

Ref. Description Value Unit

PLATE              109-12
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Spindle Guide
Data





0215S90MC-CSpindle Guide

909-12.3Overhaul

1. Clean the outside of the spindle guide in pure
gas oil or kerosene. The individual parts of the
spindle guide are not interchangeable, there-
fore only one guide is to be disassembled at
a time.

2. Place the spindle guide in a bench vice pro-
vided with “soft” jaws, and use the brass
mandrel as shown to disassemble the spin-
dle guide.

3. Mount the pulling tool around the fuel noz-
zle on the spindle guide. Turn the nut to pull
the fuel nozzle off the spindle guide.

4. If no pulling tool is available, the fuel nozzle
can be dismantled from the spindle guide
using two screwdrivers.

Place the screwdrivers opposite each other
in the small gap between the fuel nozzle
and the spindle guide and very carefully
force the fuel nozzle off the spindle guide.

Note!

This instruction is only valid for spindle 
guides of the slide valve design.

Extreme care and accuracy should be 
exercised when carrying out this opera-
tion.

Note!

The spindle guide, thrust piece and spin-
dle are matched parts and may not be re-
placed individually. 

Note!

The pulling tool is not standard for all 
engines, but may be delivered as an 
optional extra.
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5. Clean all the parts of the spindle guide in
gas oil and wipe dry with a clean piece of
cloth.

Clean all parts again in kerosene or ‘Elec-
trocleaner’ and wipe dry with a clean piece
of cloth.

Place all the parts on a clean, lint-free cloth
and examine them through an 8-10 times
magnification magnifying glass and an in-
spection lamp.

During the examination, pay special atten-
tion to the seating surfaces and sliding sur-
faces of the parts.

6. Remove any deposits or very fine scratches
by placing the spindle, thrust piece or spin-
dle guide respectively in a lathe, as shown,
and polishing with a very fine conventional
polishing linen ‘grade 360’.

Use also a little oil for the polishing (a
coarser polishing linen must absolutely
not be used).

After polishing, clean the parts again and
re-check the seat on thrust piece/spindle,
the seat on slide valve/spindle, and the seat
on spindle/guide. Use an inspection lamp
and an 8-10 times enlargement magnifying
glass.

If the seats are not in order, i.e. if there are
pressing-in marks or similar on the seats,
the complete spindle guide must be dis-
carded.

Note!

The sliding surface of the cut-off slide 
may NOT be polished under any circum-
stances.
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7. Clean any carbon deposits from the central
bore of the fuel nozzle by means of the spe-
cial brass brush. Clean the spray holes, us-
ing gas oil and the special drills supplied.

Clean the fuel nozzle with kerosene and
wipe dry with a clean cloth.

Then test the spray holes with the test pin.
If the test pin is able to enter just one of the
holes, the fuel nozzle must be discarded.

This also applies to nozzles with oval holes
(can be ascertained with a magnifying
glass).

Check the fuel nozzle before mounting on
the spindle guide, the cut-off slide must be
able to move freely inside the nozzle.

Note!

During this operation be very careful not 
to push the drill too far to avoid scratch-
ing the snug-fit surface on the inside of 
the fuel nozzle.

Note!

It is recommended always to change the 
fuel nozzle whenever the spindle guide is 
being overhauled.

However, the fuel nozzle may be re-used 
if the nozzle holes are in order.
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8. Lubricate the spindle and the thrust piece
with the cut-off slide with a little Molybde-
num Disulphide (MoS2), see Procedure
913-11.

9. Assemble the thrust piece, the spindle and
the spindle guide and carefully knock the
parts together using a soft hammer. 

10. Shake the spindle guide back and forth.
The spindle with the cut-off slide must be
able to slide freely back and forth inside the
spindle guide, with a ‘clicking’ sound.
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11. Lubricate the sliding surfaces of the nozzle
and the spindle with a little Molybdenum Di-
sulphide (MoS2). See Procedure 913-11.

Mount the nozzle on the spindle guide.

Make sure that the half-circle shaped
groove on the nozzle and the spring pin are
in line.

If nozzle and spindle guide are provided
with scratch marks opposite the spring pin,
they must be in line.

Place the parts on the plane of a drilling
machine or hydraulic press and position the
mounting tool over the parts. Make sure
that all the parts are perfectly aligned.

Press the nozzle on to the spindle guide.

If no mounting tools are available, the noz-
zle can be mounted on the spindle guide
using a short piece of pipe.

Place the pipe around the nozzle, so that
the lower end of the pipe rests on the ‘foot’
of the fuel nozzle. Then press the parts to-
gether the same way as when using the
mounting tools.

Check that the spindle inside the spindle
guide is able to move freely as in step 10.

12. If the spindle guide is not to be mounted in a
fuel valve immediately after the overhaul, cov-
er all openings of the spindle guide with plas-
tic to prevent dirt from entering the spindle
guide during storage.

Note!

The mounting tools are not standard for 
all engines but may be delivered as 
optional extras.
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SAFETY PRECAUTIONS

Data

Standard Tools: See Section 913
Special Data0019S80MC-C Non-return valve109-13

Stopped engine

Block the starting mechanism

Shut off starting air supply

Engage turning gear

Shut off cooling water

Shut off fuel oil

Shut off lubricating oil

Lock turbocharger rotors
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Non-return valve
Data



PLATE              109-13
EDITION               0019

DATA                     2(2)

Non-return valve
Data



0206K98MC-CNon-return valve

909-13.3Overhaul

1. Clean the outside of the non-return valve
with pure gas oil. The individual parts are
not interchangeable, therefore only one
guide is to be disassembled at a time.

Place the non-return valve as shown in Fig.
1 in a bench vice provided with “soft” jaws,
and disassemble the non-return valve, us-
ing the disassembling tool and a hammer
as shown.

2. Clean all the parts for the spindle guide in
gas oil and wipe them dry with a clean
piece of cloth.

Finally, clean in either gas oil, kerosene or
‘Electrocleaner', and wipe the parts dry with
a clean piece of cloth.

3. Now place the parts on clean, lint-free rags
and examine with an 8-10 times enlarge-
ment magnifying glass, and an inspection
lamp with magnifying glass as shown in Fig.
3.

Note!

Extreme care and accuracy should be 
exercised when carrying out this opera-
tion.

Note!

Except for the slide valve spring, defec-
tive parts cannot be replaced individually 
by new ones.
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4. Examine the slide faces of movable parts
for coating. Vent slide B/housing A will be
too tight if there is a coating. (The letters A-
D refer to the letters/parts in Fig. 2).

Fix vent slide B and, subsequently, housing
A in a lathe as shown in Fig. 4 and remove
the coating by means of very fine conven-
tional polishing linen ‘grade 360'.

Also a little oil should be used (a coarser
polishing linen must absolutely not be
used).

5. Check spring C for the thrust piece for out-
side wear marks. If defective, it should be
exchanged.

Check the seat on thrust piece D/vent slide,
and the seat on vent slide/housing. Use an
inspection lamp and an 8-10 times enlarge-
ment magnifying glass.

If the seats are not in order, i.e. if there are
pressing-in marks or similar on the seats,
the complete spindle guide must be dis-
carded. 

6. Mount the non-return valve as follows:

• Lubricate all movable parts with molyb-
denum disulphide (MoS2).

• Place the loosely-assembled non-return
valve on the plane of a drilling machine,
with the tool positioned as shown in Fig.
6.

• Make sure that the thrust piece and the
other parts are perfectly aligned and that
the thrust piece is guided in the vent
slide.

• Press the handle until the housing and
thrust piece meet.

7. If the non-return valve is not to be mounted
in a fuel valve immediately after the over-
haul, cover all openings of the non-return
valve with plastic to prevent dirt from enter-
ing the valve during storage.
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Plate  
90951-214

Fuel Valve and Fuel Pump Panel

909 Tool panel *)
045 Measuring tool for fuel pump lead
057 Lifting tool for fuel pump
069 Lifting  for fuel pump
070 Lifting tool for fuel pump housing

094 Milling tool for seats for fuel oil pipe
104 Milling tool for fuel oil pipe
116 Crowfoot spanner, for puncture v/v
128 Crowfoot spanner, for suction v/v
130 Crowfoot spanner, for fuel oil pipe

153 Flange dism non return v/v
165 Grinding mandrel for valve head
177 Grinding mandrel for thrust spindle
189 Grinding mandrel for holder-outside
190 Grinding mandrel for holder-insert
200 Hexagon screws for dism. of top cover
212 Cleaning tool for automizer
224 Tool for pmax rack
236 Pin wrench special
248 Hook wrench,  68/75mm
250 Drift for spindle guide
273 Drift for non return v/v
297 Assembling tool for fuel valve 

909 *)Tool panel

Item DescriptionItem
No.

141 Crowfoot spanner, for fuel oil pipe

Item DescriptionItem
No.

082 Lifting  tool for roller guide

307          with tools

*)Optionnal extras

307       Hook wrench, 95/100 mm
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Fuel Valve - Tools

Item
No.

Part Description

014 Connection piece
026 Test rig
038 High-pressure hose
051 Table
063 High-pressure pump
075 Probe light

Dism, stand for fuel valve

Item
No.

Part Description

901
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Mounting Tools for Fuel Pump Seals

082 Tools for mounting of Kanut sealing
ring on puncture valve spindle

094 Sizer
104 Pusher
116 Cone
128 Pusher
141 Cone
165 Tools for mounting of Kanut sealing

ring on puncture valve spindle
177 Sizer
189 Pusher
190 Cone
261 Tools for mounting of seals on suction

valve
273 Sizer
285 Pusher
297 Cone
319 Tools for mounting of seals on pump

barrel
320 Guide stick
332 Cone
344 Spacer
356 Pusher
368 Sizer
381 Sizer
393 Pusher
403 Cone

Item DescriptionItem
No.

Item DescriptionItem
No.
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Cleaning of Air Cooler
(Exhaust Side)
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Replacement of Air Cooler Element
(Exhaust Side)
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(Catcher)
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Dry Cleaning of Turborcharger Turbine
(Exhaust Side)
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Turbocharger System - Tools

Item DescriptionItem
No.

Item DescriptionItem
No.
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Retightening of Holding Down Bolts 
and End Chock Bolts
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Retightening of Holding Down Bolts 
and End Chock Bolts



Drwg.
782225-0

Checking Hydraulically Tightened 
Holding Down Blots MC Engines



Drwg.
782226-2

Checking Side Chock and End Chocks
with Bolts MC Engines
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Large Parts - Tools

011 O-ring with back-up ring 280/290 mm
023 O-ring with back-up ring 135/145 mm
035 Hydralic jack for stay bolt
047 Hydraulic jack spacerring

Item DescriptionItem
No.

Item DescriptionItem
No.

059 Steel box for Hyd. jack
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Hydraulic Tools for Holding Down Bolts
and End Chock Bolts

Item DescriptionItem
No.

Item DescriptionItem
No.
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Hydraulic Tools
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Hydraulic Tools
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Hydraulic Tools
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Hydraulic Tools
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Locking of Screws and Nuts with Wire
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Locking of Screws and Nuts with Wire
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Accessories for Hydraulic Tools

Item
No.

Part Description

010 Flexible high-pressure hose (1 m), 
complete

022 Flexible high-pressure hose (3 m), 
complete

046 3-way distributing piece, complete
058 5-way distributing piece, complete
083 Flexible high-pressure hose, 1 m
095 Flexible high-pressure hose, 3 m
117 Gasket
129 Snap-on coupling, female
142 Angle union (90 )
178 Distributing piece with needle valves (0-15)
201 3-way distributing piece
213 5-way distributing piece
237 Wrench
249 Bleeder screw
250 Quick coupling male
262 Hyd. pump hand operated
274 Pneumatic/hydraulic

high-pressure pump
321 Tommy bar, 4.5 mm
333 Tommy bar, 8 mm
345 Tommy bar, 10 mm
357 Tommy bar, 13 mm

Item
No.

Part Description
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Lifting Tools, Etc.

Item
No.

Part Description

018 Wire rope
114 Pull-lift

Item
No.

Part Description
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Lifting Tools, Etc.

Item
No.

Part Description Item
No.

Part DescriptionItem
No.

Part Description

044      Support for working platform
046      Support for working platform
047      Platform board
048      Platform board
049      Platform board
050      Ladder for connecting rod
051      Platform board



Combination spanner
                                                                 

    Size           Standard No.       Size                 Standard No.

     10            EN554K10       24           EN554K24

     11            EN554K11       27           EN554K27

     12            EN554K12       30           EN554K30

     13            EN554K13       32           EN554K32

     14            EN554K14       34           EN554K34

     15            EN554K15       36           EN554K36

     16            EN554K16       41           EN554K41

     17            EN554K17       46           EN554K46

     18            EN554K18       50           EN554K50

     19            EN554K19       55           EN554K55

     21            EN554K21       60           EN554K60

     22            EN554K22              

  Single-ended spanner     
                                  

    Size              Standard No.            Size                     Standard No.

65 EN551F65   85 EN551F85

75 EN551F75                        95                         EN551F95
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Spanners



                                                  Ring impact spanner
      
 Size               Standard No.           Size               standard No.

30 EN554L30 65                       EN554L65

32 EN554L32 70                       EN554L70

34 EN554L34 75                       EN554L75

36 EN554L36 80                       EN554L80

41 EN554L41 85 EN554L85

46 EN554L46 95                       EN554L95

50 EN554L50                      100                      EN554L100

55                       EN554L55 115              EN554L115

                                          Open-ended impact spanner

  Size                     Standard No.                  Size                   Standard No.

85 EN553E85 95 EN553E95
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Spanners

60                       EN554L60 
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Spanner,  Etc.                                      Plate 91364-50

      



Plate  
91364-50

Spanners, Etc.

Item
No. Part Description

011
023
047
059
060
072

084

096

106

118

Special wrench, 14/17 mm
Special wrench, 19/22 mm
T or q ue wrench , 4 0- 2 00 Nm
T or q ue wrench, 14 0- 7 60 Nm
T or q ue wrench , 75 0- 20 00 Nm

Item
No. Part Description

Plier for retaining ring
-shaft type, 5 mm

Plier for retaining ring
-hole type, 10 mm

Plier for retaining ring
-shaft type, 10 mm

Plier for retaining ring
-shaft type, 19 mm

Plier for retaining ring
-shaft type, 32 mm

Plier for retaining ring
-shaft type, 85 mm

Plier for retaining ring
-hole type, 19 mm

Plier for retaining ring
-hole type, 32 mm

Plier for retaining ring
-hole type, 85 mm

131

143

155

167



Plate  
91366-62

Instruments



Plate  
91366-62

Instruments

Item
No. Part Description Item

No. Part Description



MAX.   LOAD= 1800kg

MAX.   LOAD= 2500kg

NO.   1000

NO.   80

SIZE(L=m)

- 5        10        20

1 3 0 9
1 3 1 0

1 3 0 6

1 3 1 7
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General Tools

1 3 0 7 L1 3 0 8
1 3 1 6



      

Item
No.

Part Description

1306 Carborundum
1307 Air house (5m)
1308 Air house (10m)
1309 Wire rope

Wire rope

Item
No.

Part Description

1310
1316    Air house (20m)
1317    Special Ladder
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General Tools



      1 3 0 1

1 3 0 2

1 3 0 4

1 3 0 5
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General Tools



      

Item
No.

Part Description

1301 Magnet base
1302 Dial gauge(2046E - 08)
1304 Screw drive(SW10)
1305 Grease gun

Item
No.

Part Description
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General Tools



      1 3 1 1

1 3 1 2

1 3 1 3
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General Tools



      

Item
No.

Part Description

1311 Surface plete
1312 Sleeper
1313 Lever for main staring valve

Item
No.

Part Description
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General Tools
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