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Volvo Penta Service . - Engine type MD 2
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Your Volva Penta marine engine consists of a large number of com-
ponent parts running in close co-operation with each other, and regular
servicing and inspeciion is necessary to ensure the best running. In
order to moke this possible, Volve Penta has built up an extensive
service network. In all larger towns all over the world you will find : y ‘_ T
modern workshops with specially-trained personnel at your service. e ; e T ... T @

Volve Penta dealers and service stations are equipped with the ne-
cessary special tools and alse have comprehensive stocks of spare
parts, which is your guarantee for genuine Yolve Penta spare parts.
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Guarantee

Every engine is accompanied by a warranty booklet which provides
the original purchaser with a guarantee against any fault in manu-
facture or assembly. The extent of the guarantee is set out in the wor-
ranty certificate, which we would ask you to study closely. In order for B) (2 " 10 g
our guarantee to be valid, however, maintenance directions given in

this instruction book must be complied with and in case of any doubt Fig. 1. Port side of engine.
we would ask you to confact our autharized dealer.

1. Shaft for starting handle 7. Maneuvering lever
In order to ensure prompt service, you should always state the engine 2. Oil pressure gavge (not  B. Fuel filter .
. . . . . on engine with electricol 9. Reverse and reduction
type designation and serinl number in all correspendence. The serial equipment) gear
number is located on the transmission cover on the starboard side of 3. Decompression lever 10, Fuel feed pump
the fuel injection pump. 4. Alr cleaner 11. il cleaner
5. Decompression lever 12.  Oil dipstick
6. Valve cover 13. Reducing valve

Engine type MD 2 is a 2-cylinder, 4-stroke marine diesel engine with
overhead valves. The total displacement is 0.890 litres (54.3 cu.in.). |
. The combustion chambers are designed for direct injection of the fuel,
which means lowest possible fuel consumption, smooth vibration-free
running and immediate starting,
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PRESENTATION - PRESENTATION

The engine is equipped with hand starting. Electrical starting is op- i
tional. To facilitate starting there is o decompression device on the o
cylinder heads.

Both engine and exhaust manifold are water-cooled. A thermostat auto- |
matically maintains the operating temperature within the mast suitable i
range. :
}
|

The connecting rod bearing shells are accessible through the inspection
"doors on the crankcase. Also major repairs can be carried out through
these doors without it being necessary to lift the engine off the bed.

The engine has an enclosed crankcase ventilation system to prevent
vapor from entering the engine room. The system consists of a filter
with connections and an ¢il trap built inte the space above the tappets. i
Through this system the vapor in the crankcase is sucked directly info
the air intake manifold and into the cylinders.

Engine and marine equipment are designed for maximum length of 4
life and safety. During the production all parts have been subjected
to a most severe inspection with highest demands on quality.

All parts subject to wear are easily replaceable and spare ports are
available, machined to the exact tolerances.

The power is transmitted from the engine to the propeller shaft through
a reverse gear type VYolvo Penta RB with reduction 1.87:1.

® @

Fig. 2. Starboard side of engine.

1. Fuel injection pump 5. Starter-generator
2. Water-cooled exhaust (on engines with elec-
manifeld tricol equipment) ‘
3. Injector 6. Inspection covers 4
4. Thermostat housing 7. Control arm
(water distributing 8. Sea-water pump
housing)

The fuel system includes a fuel pump that also can be operated by
hand, It is well protected against interruptions in running through an
efficient replaceable filter and a cleanable pre-filler at the fuel feed
pump.

The engine is lubricated through a pressure lubricating system where
an ofl pump delivers the correct ameunt of lubricating oil to all lubri-
cating points at any given RPM.




PRESENTATION

Instruments
Engine with hand starting

Engines with hand starting are fitted with an oil pressure gauge (2,
Fig. 1) showing the oil pressure in the engine lubricating system, When
the engine is warm and idling, the pressure should be 1.5—2.5 kg/em?
(22—-36 |b./sq.in.). '

Engine with electrical equlpment

® ©®

Engines with electrical equipment have an oil pressure warning lamp,
charging control lamp, key switch, starter button and switch for extra
light mounted on one instrument panel. Engines with electrical equip-
ment do not have any oil pressure gauge (2, Fig. 1).

Fig. 3. Instrument panel for engine with electrical equipment.

Charging control lamp
During normal running the changing control lamp should be out, which
indicates that the generator is charging.

Starter button
When the button is pushed in, a relay is connected and the starter-
generafor operates as an electrical motor and turns the engine ¢rank-
shaft through V-belts.

Switch
This switch can be used for turning on and off an extra light.

Key swiich
The key is used to switch on the current. It should be engaged when
the engine is running — disengaged when the engine is stopped.

Oll pressure warning lamp
This lights up when the oil pressure is too low. When the engine is
running, the warning lamp should be out, which indicates that the
oil pressure in the engine is sufficient.

RUNNING

Running instructions

Procedure before starting

1. Check the oil level in the engine crankcase (see “Servicing”, page
32). The oil dipstick is unscrewed by turning it anti-clockwise. The
oil level should be between the two marks on the dipstick and
should never be allowed to go down below the lower mark. When
necessary, top up with lubricating oil of the sume make and grade
as earlier used in the engine thraugh the filling hole on the valve
cover. Make sure thai the dipstick is screwed on praperly again.
NOTE. The oil sump is common to engine and reverse gear and

. the oll level far both is checked with the same dipstick.

1)
2. Tighten the grease cup on the sea-water pump one turn ‘(see
. #Servicing” point 2).

3. Check the fuel level in the tank and open the cock for fuel feed
to the engine.

If the engine has been out of operation for a longer period, air-
vent the fuel system in accordance with the instructions given
under “Servicing” point 11.

\

Fig. 4. Fuel injection equipment.

1.  Air-vent screw

2. Center screw

3. Filler plug

4, Connection for leak-off
fuel pipe

5. Cold starting control rod

& Air-vent screw

7. Speed control arm

8. Grease cup (sea-water
pump} )

¥. Hand primer lever
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4. Check that the cooling system drain cocks are closed. Open the
sea-cock for the cooling water intake,

5. Switch on the master switch for the electrical system, if such a
switch is fitted.

‘Starting

.

Starting In cold weather

1. Put the reverse gear lever
in neuvtral position {midd-
le position).

2. Move the speed control
lever fully forwards.

3a. Engine  with  electrical
starting. Switch on the
main (key) switch and
check that the charging
control and oil pressure

warning lamps light up. Fig. 5. Decompression levers,
Press the starter button,
Immediately after the en- ‘ A.  Running position

B. Starting position

ine h .
gine has started, release (Decompression)

the starfer button and
move the speed control lever back so that the engine will run at
fost idling RPM.

3b. Engine with hand starting. Put the two decompression levers in
vertical position (B, Fig. 5). Crank the engine as quickly as possible
by means of the starting handle and move the decompression
levers to their horizontal position during continued cranking, first
one and then the other. The starting is facilitated by using the cold
starting device.
Move the throttle lever back to the position for fast idling RPM as
soon as the engine has started.

NOTE.
Never race a cold engine. When the lubricating oil is cold, it is sa
thick that it cannot immediately penstrate into all the lubricating

points in the engine so there is always risk for seizing. Run the
engine warm under light loading or at ropid idling RPM.

To facilitate starting in cold weather, the fuel injection pump is fitted
with o cold starting device. This is engaged by pressing down the
rod at the front end of the pump (5, Fig. 4). Before hand-starting,
crank the engine slowly a few revolutions with the two decompres-
sion levers in vertical position (B, Fig. 5).

o |

RUNNING

If an engine with electrical starting does not start at tha first try,
make o short pause befare next Iry to give battery and starter motor
g chance to recover.

Notel The speed control lever must always be moved to the full speed position be=
fore the cold starting device is engoged. The cold starting device is automatically
released when the engine has started and reached the number of revelutions which
correspands to the actual setting of the speed control lever. Do not roce o cold en-
gine. After letting the engine run warm, check that the cold starting device is dis-
engaged,

#

Procedure after starting

1. Check the oil pressure immediately after the engine has started.
Under no conditions must the engine be operated with tee low oil
pressure. If the engine is fitted with elecirical equipment, the
warning lamp goes out when the minimum pressure has been
reached. If the engine is fitted with oil pressure gauge {engine
with hand starting) the minimum reading should be 1.5 kg/cm?
(22 Ib./ sq.in.).

Normal reeding is 1.5—2.5 kg/cm? {22—34 Ib./sq.in.) when the
engine is warm and running at idling RPM. When the engine is
cold, the pressure is somewhat higher.

2. If the engine is fitted with electrical equipment, check that the
charging control lamp goes out when the engine speed exceeds
idling RPM. This indicates that the generator is charging. If the
lamp is on at higher RPM, something is wrong.

3. Check the cooling water circulation by observing that the water
is being discharged overboard.

Maneuvering

To protect the gears, all operations of the reverse and reduction gear
should be carried out with the engine running at idling speed. “Ahead*
is engaged by moving the maneuvering lever forwards, “Astern” by
moving it backwards.

Do not let the gear slip but maoke sure that the lever is moved far
enovgh to ensure positive engagement in the “Aheod” and “Astern”
positions. Each operation should be carried out quickly and decisively.

Stopping
1. Llet the engine run o few minutes at idling speed before it is
stopped.
9




RUNNING

2. Move the speed contral to “0" position or turn the lever at the
fuel injection pump clockwise, This actuates the pump in such a
way that the fuel feed is cut off. The engine should not be stopped
by using the decompression levers.

3. If the engine is fitted with electrical equipment, switch off the cur-
rent by turning the key when the engine has stopped. Otherwise
the battery will be discharging. In case the engine is not to be
vsed for any length of time, turn off also the master switch and
close the fuel cock and the sea-cock.

4. When there is risk of frost the cooling system should be drained.

When your engine is new or after it has been reconditioned, it must
be run with care. The reason for this is that during this first period
all vital parts in the engine wear in together. Never use full engine
output for more than short periods during the first 20 hours. It is
particularly important to ensure that the engine is not run at full load
for longer periods. After the first 20 hours the load may be increased
successively but it always pays in the long run to exercise a certain
amount of care during a further period. The cylinder head nuts
should be re-tightened after about 20 hours running. See “Servicing”,
point 6. :

Always keep an eye on the instruments, particulary during the running-
in period. .

Before the marine engine left the factory, we made sure, through
precision control procedures, that bearings and tolerances were correct,
For this reason we cannot accept any responsibility for damages result-
ing from careless running-in.

Oil changes during the running-in period
During the running-in period the lubricating oil must be changed more
often than is necessary later on. The first oil change sohuld be carried
out after 20 hours running. Change oil filter at the same time. After
that the oil should be changed every 50 hours. Never flush the engine
with flushing oil. The bearing pressures in a diesel engine are tfoo
high to permit the use of this type of ail.

10

RUNNING

Precautions In case of frost

When there is risk of frost, the cooling system should be drained to
prevent damage to the engine block. Open all drain cocks in accor-
dance with the instructions given below. Check that all water has
been discharged by sticking a piece of wire or similar into the drain
cocks, This to make sure that the cocks have not become clogged by
dirt that prevents complete draining. .

Draining the cooling system

1. Open the drain cocks on
the starboard side of
the cylinder block (3
and 4, Fig. 6).

2. Open the drain cock on
the underside of the ex-
haust manifold.

3. Shut the sea-cock, loo-
sen the cover on the
sea-water pump (1) and
make sure that the pres-
sure pipe for the cool-
ing water is drained.

Fig. 6. Cooling water draining.

4. Drain the exhaust pipe - 1. Cover on sea-water pump
and the suction pipe 2. 3. 4. Drain cocks
from the sea-cock. »
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DESCRIPTION

Cylinder and crankcase

The two ¢ylinders are mounted in the upper part of the crankease.
They are kept in position by the cylinder heads which are tightened
with long stud holts in the crankcase. The cylinders are identical and
exchangeable. The cylinders are surrounded by cooling jackets.

The crankcase is made of cast-iron and fitted with inspection covers.

Cylinder heads and valves

The tylinder heads are made of castiron. In the heads the water-
cooled copper sleeves for the injectors and the exchangeable valve
guides dre mounted.

The valves are of the overhead type. They are actuated by the cam-
shaft through tappets, push rods and rocker arms.

A decompression device is built into the valve covers. When it is
engaged, the exhaust valves are opened somewhat, thus making it
possible to start the engine by hand.

Crankshatt and bearings

The crankshaft is drop-forged of steel and carried in three main bear-
ings. The intermediate bearing consists of replaceable bearing shells.
The end bearings consist of white metal lined bushings.

The journals are surface-hardened.

The rear main bearing is fitted with flanges and serves as a thrust
bearing for the crankshaft, A rubber sealing ring is located at the
flywheel and inside this there is a labyrinth packing.

Camshaft and tappets -

-,

The camshaft is forged and has surface-hardened cams. It is driven
from the crankshaft through quiet-running timing gears.
The tappets are aciuated directly by the camshafi. They are located

in ground holes in the block above the shaft and transfer the move-
ment to the valves through push rods and rocker arms.

SConnecting rods, pistons, piston rings

12

The connecting rods are made of drop-forged steel. The piston pin
bearings consist of finely machined bushings. The connecting rod bear-
ings consist of precision made replaceable bearing shells of steel, lined
with indiumplated lead-bronze.

The pistons are of light-alloy, each having three compression rings
and two oil rings. The upper compression ring on each piston is
chromed to reduce cylinder wear. The combustion chamber consists of
a heart shaped recess in the piston crown.

Fig. 7.

Air claaner

Cylinder

Cranktase ventilation
Rocker arm

Screw for decom-
pression

Injector yoke
Waoter-cooled exhaust
manifeld
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Fuel filter

Fuel injection pump
Timing gear
Cylinder head
Exhaust valve

Inlet valve
Decompression lever
Injecior

Thermostat
Thermostat housing
(woter distributing
housing)
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Cross-section of engine (at right).

. B. Section of engine {lower picture).

Copper sleeve
Piston
Connecting rod
Qil strainer
Oil dipstick
Camshaft
Toppet

Push rod

# TR
s
SR

- “‘&Z

- AT S T Y

Stub shaft for hand
steirting
Flywheel
Inspection cover
Crankshaft
Connecting rod
bearing

Main bearing
Crankshaft gear
Reverse and
reduction gear
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DESCRIPTION
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Lubricating system

14

The engine is provided with a complete pressure lubrication sysiem
as schematically shown in Fig. 9. Pressure is produced by a so called
wing pump which forces the oil thraugh channels out to the lubricating
peints, The pump is driven through a coupling from the camshaft.

The oil cleaner, which is screwed onto a nipple and replaceable as a
complete unit, is directly attached o the port side of the crankcase.
Feed and return channels are drilled in the biock. The element is made
of special paper (2, Fig. 10). The cleaner is fitted with a relief valve

that permits the oil to by-pass the element if the flow resistence in
this is too high.

The oil cleaner is of the full-flow type and all ail fed out to the varicus
lubricating points thus first passes through the filter.

o 90 00

<‘

Fig. 9. Lubricating system.

1. Qil pressure gauge 3. Oil strainer
(engine with hand 4. Oil dipstick
starting) 5. Reducing valve

2. Oil cleaner 6. Qil pump

. .‘j

DESCRIPTION

Fig. 10. Qil cleaner.

1. Relief valve
2, Element
3, Gasket

The oil is drawn from the sump through the oil pump strainer and
then fed through a reducing valve built into the pump to prevent the
oil pressure from reaching excessive volues, The oil is then fed through
the oil cleaner out into a channel thai branches off to all main, con-
necting rod and camshaft bearings and up to the valve mechanism.
An oil pressure sensing unit and warning lamp or an il pressure
gouge is connected to the lubricating system to provide means of
checking the oil pressure.

Fuel system

The fuel system consists of a fuel feed pump (1, Fig. 11) with pre-
filter, fuel filter (2), injection pump (4) with governor, injectors (5),
pipe-lines and fuel tank.

The fuel is sutked up by the fuel feed pump from the fuel tank
through the pre-filter and then forced through the fuel filter to the
injection pump. The injection pump then forces the fuel at high pres-
sure to the injectors and the engine ¢ylinders.

Leak-off fuel from the injectors is returned to the fuel filter through
a separate line.

Fuel feed pump .

The fuel feed pump is mounted at the side of the injection pump.
It is driven directly from the injection pump camshaft.

The feed pump is fitted with a hand priming device. This can be vsed
to pump fuel to the fuel filter and injection pump, for example after
adjustment work. A pre-filter is built into the feed pump housing.

15




DESCRIPTION

Fig. 11.  Fuel system.

1. Fuel feed pump with 3. Pipe connectien for
pre-filter leak-off oil
2. Fuel filter 4. Fuel injection pump
5. Injectars

The fuel injection pump is flange mounted on a housing above the
rear end of the engine. It is driven threugh a cam mounted on the
camshaft extension. The pump is of the piston-type and works with
a constant stroke.

The injection pump has one pump element for each cylinder. Each
pump element consists of a plunger and a barrel which is closed at the
top by means of o spring loaded pressure vaive. From this valve the
delivery pipe leads to the injector.

By means of the control arm and the link rod the pump plungers can
be turned while they are operating and the amount of fuel to be
injected can thus be changed.

DESCRIPTION

Fig. 12. Fuel injection pump.

Delivery pipe
Spring

Relief valve
Sealing ring
Pemp element
Sleeve

Roller tappet
Spring

Link rod
Pump housing
Inlet

Delivery pipe
connection

VRN AEGN -~

- ——
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For this purpose the bottom of the plunger is slanted and the injection
will therefor end earlier or later depending on the position of the
plunger,

The plunger is turned by « sleeve which actuates the lower end of the
plunger. When the plunger is turned so far that the vertical groove
reaches the inlet channel, the fuel injection ceases because the fuel
is no longer subjected to any increase in pressure.

Centrifugal governor ' i

The centrifugal governor is huilt into the housing at the injection pump ‘ e |
and, while the engine is running, regulates the set engine speed
within the engine speed range by changing the amount of fuel, in-
iected into the cylinders. The governor hub, with twe centrifugal
weights, is mounted on o shaft that is driven by the transmission. The
centrifugal weights actuate a sleeve. When the engine RPM increases
or decreases, this sleeve, in its turn, actuates the injection pump link
rod through a spring-loaded lever in such a wday that at decreasing
speed the link rod is moved toward increased fusl injection and vice
versa,

Fuel fiiter

The engine is fitted with a replaceabls fusl filtar which separates any
impurities that may have passed through the pre-filter.

17
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DESCRIPTION

On the filter there are inlet and out-
let connections, an air-vent screw and
a connection for the return line from
the injectors. The filter element con-
sists of a spirally-wound paper filter.

Fig. 13. Fuel filter.

Injectors

18

The funclion of the injectors is to atomize the fuel and feed the
cylinders with the exact emounts of fuel supplied by the injection
pump. To ensure that the fuel is “broken up” effectively, the injection
takes place under extremely high pressure.

The fuel fed from the injection pump (shown in red in Fig. 14) passes
a channel in the screw union and the injector body and is then forced
on to the nozzle itself. The movement of the nozzle needle is regulated
by the fuel pressure and a spring. When the fuel fed to the nozzle
reaches a certain pressure, the needle is lifted and the fuel is injected
in a finely atomized form inte the combustion chamber through care-
fully calibrated holes in the nozzle.

Fig. 14. [njector.

1. Return pipe for leak-
off oil

Delivery pipe connection
Nozzle cap nut
Nozzle

Nozzle needle

Push rod

Injector body

Spring

Cover

Shim washer

OO®NDORLN
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DESCRIPTION

Cold starting

The eold starting device is operated by means of a spring-loaded rod
(5, Fig. 4). When the rod is pushed down, the screw for maximum
amount of fuel is moved in such a way that the control lever turns
the plunger further toward increased fuel amount. When the engine
has started, the governor pulls back the lever and the rod, actuated
by the spring, moves to its operating pesition.

® | @ ®
(D |

Fig. 15. Cooling system.

1. Seu-water pump 3, Distiibuting housing (thermastat
2. Thermostat housing)
4. Woater-cooled exhaust manifold

Cooling system

The engine is seo-water cooled.

To obtain efficient cooling warer circulation the engine is equipped
with a sea-water pump. The pump is mounted on the transmission
cover and is driven by the camshait. The impeller is made of neo-

prene rubber and works against a cam. The function is shown in.

Fig. 16.

19




DESCRIPTION

Fig. 16. Cooling water
pump.

Shaft

Grease cup '}
Housing
Impeller

Cam

LS

Cover

The pump sucks raw water through the outside strainer and forces it
to the distributing housing (thermostat housing) (3, Fig. 15).

From the distributing housing there are two ways for the cooling -

water. When the engine is started from cold, the water flows into the
engine and fills the cooling water channels. The thermostat (2) in the
thermastat housing keeps the outlet from the engine closed ar the
same time as it keeps the pipe from the distributing housing (3) above
the thermostat open. The water in the engine is therefor quickly
warmed up while the water being delivered by the sea-water pump
by-passes the engine above the thermostat valve and after cooling
the exhaust manifeld it is discharged overboard together with the
exhaust gases,

When the engine has obtained its normal operating temperature, the
thermostat opens the cutlet from the engine at the same fime as it
chokes the by-pass pipe from the distributing housing abaove the ther-
mostat. In this way the thermostat controls the cooling water circu-
lation in the engine in such a way that the engine temperature is
always kept within the most suitable range independent of the load.

Electrical system

20

Engines with electrical equipment (12 V) are equipped with instrument
panel, starter-generator and charging regulator.

The generator und the starter motor are built together as one unit.
When the starting switch is engaged, a relay is octuated and the
starter-generator works as motor. When the engine has started, the
starting switch is disengaged and the starter-generator will function
as generator.

The starter-generater is driven from the flywheel through V-belts.

') The sea-water pump is lubricated for life' from engine no 2323.
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CABLE DIMENSIONS
Marked | sq.mm. AWG or B&S
number
A 25 13
B 25 3
7

DESCRIPTION

BRUN - BROWN - BRAUN
cron - GREEN - CRUN

E GRIGN - GREEN - GAUN

1”00 - RED - ROT
SVYART - BLACK - SCHWARTT

ﬂvﬂ'-!\mﬂf‘ ELFENBEIN
™

'Y

[

31 30h DF D4

Fig. 17. Wiring diagram

1. Starter button

2. Key switch

3. Charging control
lamp

4, Oil pressure warning
lamp

5. Extra switch

W30 50
A

for engine with electrical equipment.

—

é.

o 0N

Termina! board for
instrument panel
Charging regulator
Starter-generator

Oil pressure sensing unit
Battery, 12 V¥, mox. 60 Ah
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DESCRIPTION ‘ | DESCRIPTION

Reverse and reduction gear ' - 3 Lubricating oils and fuels

Engine lubricating oils ,
Modern high-speed marine Diesel engines require high-quality Diesel
lubricating oils to ensure maximum operating economy and top per-
formance with a minimum of running interruptions. It is therefer :
essential that the correct grade of lubricating oil is used. For these

: . engines only Diesel lubricating oil of grade “Service DS in accordance

. with the APl system must be used.

Fuels
The fuel to be used for the engine must be of a svitable compositon
and above all free from impurities. Therefor only use fuel oils of o
well-known maoke.

Suitable fuels are the special Diesel fuel oils for high-speed engines
which are available from all well-known oil companies. Never use
fuels of inferior quality, as these contain impurities which easily cause
functional disturbances in the injection pump and injectors.

Fig. 18. Reverse and reduction gear.
“Ahead” = Thick red unbroken line

"Astern” = Thick red broken line
P = Propeiler thrust

T. Qutput shaft 7. Ball bearing N
2. Maneuvering shaft 8. Input shaft °
3. Bearing sleeve 9. Input shaft gear “
2 4. Cone 10. Reverse gear
. 8. Geor with cone 11.  Ball bearing
6. Gear with cone 12, Sealing

Reverse and reduction gear

Volva Penta reverse and reduction gear type RB has a built-in reduc-
tion gear with ratio 1.87:1. “Ahead” or “Astern” is engaged through
self-adjusting cones which are kept in engaged position partly by
means of the propeller thrust. The oil sump is commen to engine and ) :
reverse gear. 4 . : ’ :

When “Ahead” is engaged, the sutput shaft and its cone are moved

forwards and interlocks with the front cone. The power from the en-

gine is transmitted from the gear on the crankshaft to the inner gear
. ring on the front cone.

When “Astern” is engaged, the output shaft is moved backwards and
the rear cone is interlocked. This is driven through an intermediate
gear and the rotation of the output shaft thus is reversed.
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Maintenance scheme

The numbers of the servicing procedures listed below refer to the delailed
descriptions on the following pages. Some of these operations require spe-

carried out by authorized service personnel.

SERVICING

- cial training and the use of special tools. These operations should therefor be

To be carried out:
< Operatien o | A A,
start running running
|
Lubrication
1 Check oil level in engine and reverse
W, T [ L« | R O : [ J
2 Lubricafe the sea-water pump ........ %)
3.1 Change oil in engine and reverse gear. . T *
Engine unit
- Change oil filter - i
5 Check V-belts (engine with electrical start-
""" ingd s L N
Re-tighten cylinder head nuts . ... .. .. 2
Theck valve clearances . ... ... ... ... . [ ]
Clean the air filters ... . ............ N
.+ 9 -1 Clean the oil strainer ... .. o ateete b N : L
Fuel system
LClean the pre-filter, 42 i ) g
Change fuel filter element. Air-vent the
S fuel system L ST 0T L et %
. LTheck the injectors. v.m . oy <y o as | 8 2)
Cooling system
R CEheck thé. cooling sysiem. w53l . o200 (v T 1)
Electrical system
F*Td - Check electrolyte level Th battery 5.5 .. ] @ e -
15 Check the state of charge of battery. . . . ausseind @
14 5. Check sterter-generator . ..o ... ....... A )
Reverse and reduction gear
© TPl Check the reverse gédr. ... ......... T | . )
1 General inspection
18] Check and inspect the fuel injéction pump | ¢ #m o wesrses -3)
19. | Compression test .................. i Wil 9
20 .J° Preparing engine for storage. . ........ - W 4

') Or once each seuson if this oceurs first.
%) After 1000 hours or every third yeer.
) The sea-water pump is " lubricated for life” from engine no 2323,

2) Afrer 300 hours or once each season.
*) When necessary, %) When reconditioning.
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Lubrication
o Check oil level in en-

9 Lubricate the sea-

9 Change oil in engine

26

SERVICING

gine and reverse gear

Check the oil level every day before
starting for the first time. This is
done by using the dipstick on the
poert side of the engine which has
to be unscrewed. Before measuring,
wipe the dipstick with a clean rag
to avoid a faulty reading. The oil
level should be between the two
marks on the dipstick. Never allow
the oil level to fall below the lower
mark on the dipstick but do not let
it rise above the vpper mark either,
since this will cause excessive oil
consumption. When necessary, top up with oil through the filling hole
which is located on the valve cover. Tighten the dipstick.

It is not necessary to check the oil level in the reverse gear, since the
¢il sump is common to engine and reverse gear. Thus the oil level in
the reverse gear is checked at the same time as the oil is checked in
the engine.

water pump

The grease cup on the sea-water
pump should be tightened one turn
every day before the engine is start-
ed for the first time. When the cup
has been screwed down as far as it
goes, it has to be dismounted and
filled with multipurpose grease.

and reverse gear

The oil must be changed after every
50 hours running or at least once a
season. During the running-in period
the oil should be changed more fre-
guently (see “Running-in” page 10).
The oil sump is common to engine
and reverse geor,

SERVICING

Before changing the oil, the engine must be run warm. The oail is
drawn up from the crankcase by means of the crankcase pump which

is included in the tosl kit.

The oil filling is done through one of the holes on the valve covers
as shown by the arrows on the preceding picture.

Never use flushing oil.

Use Diesel lubricating oil “Service D5 in accordance with the API

system.

VISCOSITY

between
OiL GRADE |_yp° ¢ (14°F) above

(68° F)

and +20°C |+20°C (68°F)

OIL CAPACITY
extluding including
ail cleaner oil cleaner

Service DS SAE 10W SAE 20

3.0 litres
(3.4 Imp. ats.)
{2.85 US gts.)

3.25 litres
(3.7 Imp. qts.)
{3.1 US qts.)

Engine unit
o Change il filter

The oil filter with element and relief
valve is screwed onto the cylinder
block as one single unit. It should be
replaced every 100 running hours at
the same time as the oil is changed.

When the engine is new or recondi-
tioned, the oil filter should be chang-
ed for the first time after 20 hours
running {see “Running-in‘).

1. Screw off the old oil filter,

2. Coat the rubber gasket of the
new filter with oil and make sure
that the contact surface for the oil
filter is free from dirt. Screw on
the oil filter by hand until it just
contacts the crankcase,

3. Tighten the ail filter a further half turn but absolutely no more.
Start the engine and make sure there is no leaking through the
joint. Check the oil level in the engine,
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SERVICING SERVICING

\
Watch the valves while cranking the engine ’
by means of the starting hondle. When both : P
the valves "rock”, this means that the valves
are partly open, the cronkshaft should be
turned over one complete revolution more.
Check and, if necessary, adjust the valves
for the cylinder. Proceed in the some woy
with the other cylinder,

O chech V-beis
(Engine with electrical
starting)

The V-belts should be checked after
every 50 hours running. Wear or dirt
may cause the belts to start slipping.
Check the belt tension by pressing
down the belts midway between the
starter-generator and the flywheel. It
should be possible to press down the
belis about 3—4 mm (%") with nor-
mal thump pressure. If the tension is
too low, loosen the adjusting bolt {3)
and the bolts {1 and 2) at the at-
taching points of the starter-genera-
tor. Pult the starter-generator cutwards and tighten the bolts.

|

O cilean the air tiiters
The air cleaners should be removed
and cleaned after every 50 hours
running.
1. loosen the clamps with a screw-
driver and remove the cleaners.

0 Re-tighten cylinder head nuts

When the engine is new or if the cylinder head has been removed, the
eylinder head nuts have to be re-tightened after about 20 hours run-
ning. This should be done when the engine is warm. The nuts should
also be re-tightened once every season. A torque wrench should be
used both when tightening for the first time and re-tightening the
cylinder head. Regarding torque figures, see ‘“‘Technical Data”. The
valve clearances should always be adjusted after the cylinder head
nuts have been tightened.

2. Wash the air cleaners in fuel oil.
Soak them in engine oil.

3. Allow the engine oil to run off
and fit the cleaners.

o Check valve clea-
rances

The valve clearances should be check-
ed after every 100 hours running or
once every season, Too small valve
clearances can easily cause burned
valve seats. When adjusting the val-
ves, the engine should be warm. The
clearance should be 0.30 mm (0.012%)
for the inlet valves and 0.35 mm
(0.014”) for the exhaust valves. The
valves must not be wodjusted when
the sngine is running.

0 Clean the oil strainer

‘ The oil strainer should be removed
and cleaned when recondition of the
engine is done.

1. Lloosen the square nut for the
strainer. Remove the strainer.

2. Wash the sirainer in fuel oil and
put it back. Tighten the nut pro-

perly.

D

28 S 29




SERVICING

Fuel system

@ Clean the pre-fiiter

Clean the pre-filier afier every 50
hours running.

1. Wash the cutside of the pump.

2. Dismount the cover and lift out
the strainer.

3. Wash the strainer in fuel oil and
put it back. Check that the pins
on the strainer is turned up-
wards.

4. Pump fuel by using the hand pri-
mer and air-vent the fuel filter.
See page 39.

Q Change fuel tilter
element

The fuel filler element should be
changed after every 300 hours rum-
ning or ot least once every season.
The eiement must never be cleaned
but has to be replaced by o new
element,

1. Clean the filter housing and cov-
er carefully on the outside. Un-
screw the center bolt on the up-
per side of the filter housing and
remove this.

5 3 2. Remeove the element and wash
. the housing with clean Diesel fuel
oil.

* 3. Fit o new elemient and washers
and tighten the center bolt. Air-
vent the systern as follows.

Ty~ A i

Air-venting

1. Open the wir-vent screw on the
fuel filter. See the arrow.

2. Pump fuel by means of the hand
primer until about 0.5 litre (about
1 pint) of fuel has passed out
through the air-vent screw. Close
the air-vent screw.

3. OQOpen the gir-vent screw on the

SERVICING

injection pump and operate the
hand primer until the fuel pas-
sing out through this air-vent
screw is free from air-bubbles.
Close the air-vent screw.

@ Check the injectors
All the injectors should be removed at regular intervals and taken to
a Diesel workshop for cleaning and a check on opening pressure,
leakage and spray pattern. We recommend an interval of about 300
hours of operation between these inspection.

Removing

1. Clean the injector, delivery pipe and cylinder head around the
injectar,

2. Unscrew the delivery pipe and leak-off line from the injector. Fit
protective caps. i

3. loosen the two nuts over the yoke holding the injector to the
cylinder head and lift up the injector.

Fitting

1. Check that the contact surfaces on the injector and the copper
sleeve are clean.

2, Push down the injector into position and fit the yoke but do not
tighten the nuts,

3. Connect the delivery pipe. Make sure that the pipe flange is in
correct position. Do not forget to fit the clamp in position, other-
wise the life of the delivery pipe will ba shortened.

4. Tighten the retaining nuts on the yocke. The tightening torque

should be 2 kgm (15 |b.ft.). Connect the return line.

LA
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SERVICING

Cooling system

@ Check the cooling system

Changing impelier in the sea-
water pump

The cooling system should be checked after every 300 hours running

or at least once every season for leakage, blockage efe,

s

When the impeller has o be replac-
ed, proceed as follows.

Unscrew the slotted screws on the
cover and remove this. Insert two
screwdrivers and force out the im-
peller by exerting leverage on the
pump housing (see Fig.). Remove any
pieces of the impeller that may he
left in the housing. '

Press in the new impeiler. Fit the
gasket and cover. Make sure that

there is always a spare impeller on
board.

Electrical system

@ Check electrolyte level in battery

']
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If the battery is to operate without trouble, the electrolyte level has
to be checked at regular intervals. The electrolyte level should be
5—10 mm (3/16--3/8") above the cell plates.

Add distilled water when necessary. Never add toa much, since this
can cduse the electrolyte to splash over and cause damage. Never
check the level by using a lighted maich, as the gas formed in the
cells is explosive,

SERVICING

: @ Check state of charge of battery

The state of charge of the battery should be checked after every
100 hours running. This should be done by using o hydrometer show-
ing the specific gravity of the electrolyte which varies with the state
of charge (see under “Technical Data™).

If the specific gravity has fallen to the lowest value stated, the battery
must be re-charged at a charging station.

During the winter it is particulary important to ensure that the batte-
ries do not become discharged. The electrolyte in a discharged battery
freezes at about —20° C (—4° F), which means that the battery will
ke ruined. When examining the state of charge, also check that the
terminal posts and cable ends are well-tightened and coated with
grease or vaseline. If necessary, they should be wiped with a piece
of rag or brushed with o wire brush and then a fresh coating of
grease or vaseline should be applied.

Only use the starter motor for short periods when starting. Righ and
prolenged loading will shorten the life of the batteries considerably.

@ Check starter-generator

Once every third year, or after about 1000 hours running, the starter-
generator should be taken to an authorized workshop for general
inspection.

Reverse and reduction gear

@ Check the reverse gear

The reverse gear is seif-adjusting. In other words, no adjustments are
necessary to compensate for wear.

The reverse gear should be checked regularly for oil leakage, ab-
normal noise level or excessive operating temperature. Once every
third year, or after about 1000 hours running, the reverse gear should
be inspected by an authorized workshop.

33
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General inspection

@ Check and inspect the fuel injection pump

The function of the engine depends 1o a great extent on wether the
fuel injection settings are correct. Since running conditions vary con-
siderably, it is difficult to state any definite intervals but, as a rule,
the pump should be removed and checked by personnel from an
auvthorized Diesel workshop after every 1000 hours running or every
third year.

NOTE. Repoirs which necessitate disassembly of the internal parts of
the pump and which may change the settings may only be carried
out by authorized Diesel workshops with the necessary tocls and test
devices at their disposal. Any guarantes made becomes null and void
if the seals are broken.

A simple and reliable way to determine the condition of the engine
is to carry out o compression test which indicates the degree of sealing

|
|
; @ Compresasion test
|

D

%
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in the cylinders, The test should be carried out when the engine is
warm, The Injectors are removed (see point 12) and each cylinder is
tested. During the test the speed control should be in “0" position
while the engine is turned round by the starter motor. The battery
must be in good condition to ensure that the starter moteor is capable
of turning the engine with sufficient speed. With hand starting, pro-
ceed in the same way with the exception that the engine has to be
cranked by hand os rapidly as possible,

The compression pressure, which is the same for engine with hand
starting and engine with electrical starting, is shown under "Tech-
nical Data”.

Preparing engine for storage

Even insignificant rust attacks on the precision-meanufactured parts of
the engine and marine equipment can mean serious impairment of
their general condition.

If the engine is not to be used for less than @ month, it should be
started after 14 days and rum warm.

If the engine is not to be used for more than a menth, inhibiting in
accordance with the following points is recommended.

SERVICING

1.

10.

Run the engine warm after which it is stopped and the lubricat-
ing oil in the engine is pumped out with the help of the crankcase
pump. The oil sump is common to engine and reverse gear.

Fill up the engine with inhibiting oil to the lowest mark on the
dipstick. Suitable inhibiting oils are Esso Rust Ban 623, Shell
Ensis Qil 20 or corresponding oils of another make.

Drain off the fuel oil in the fuel filter and disconnect the flexible
fuel line from the pump at the lower end. Place the hose in a can
containing 1/3rd Esso Rust Ban 623 and 2/3rds fuel oil.

Air-vent the fuel system and start the engine. Run the engine at
rapid idling until about 1/4 litre (about 1/2 pint) has been used
up from the can.

Stop the engine, pump out the inhibiting oil from the engine and
then re-connect the fuel line.

Remove the injectors and inject about 10 c.c. (1/3 fl.oz.) of in-
hibiting il inte each cylinder. Then c¢rank the engine o few
turns and fit the injecters without final tightening.

Drain the cooling water in accordance with “Precautions in case
of frost”, see page 11. Remove all rubber hoses in the caoling
system and plug the holes. Fill the cooling water channels of the
engine with anti-rust oil Shell Donax C or similar through the

" thermostat housing after the thermostat has been removed.

The engine must not then be cranked before being token into
vse again. Attach a label which clearly indicates that the oil
and cooling water have been drained and also the date on which
it was inhibited.

Clean the engine externally and touch up any scraped-off spots
with paint, Coat the engine with anti-rust oil.

Remove the battery from the boat and hand it in 10 a charging
station. It must be maintained in a good state of charge in order
not to be ruined.

Coat the melal parts of the maneuvering controls and cable con-
nections with anti-rust oil.

Preparing engine for use again

1.

Fit @ new oil filter element and a new fuel filter. Fill the engine
with lubricating oil (see “Servicing” peint 3).

Take the battery on board and connect the battery cables. Coat
the battery terminals with vaseline after tightening.
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Remove the injectors and turn the engine round with the starter
motor so that any residval inhibiting oil on the pistan tops is
blown out. Clean, inspect and fit the injectors.

Check-tighten all bolts on the engine.

Fill up with fuel and carefully inspect the tank and lines to make
absolutely sure that there is no leakage. Remove the plugs from
the cooling water connections and connect the hoses. Fit the ther-
mostat. Wipe up any spilled fue! and “air’” the engine compart.
ment.

Start the engine and check cooling water, oil pressure ete. Check
the maneuvering and steering controls.

Check the supply of spare parts on board. Make sure that there
is always a spare impeller for the sea-water pump on board.

TECHNICAL DATA

General
Type designation ....... .. ... . . ..ol MD 2
Rated output ... i i i e 14.5 hp at 2300 RPM
Moximuem torque  ..... e ey 5.3 kgm (38,3 frib.) ot

1900 RPM

Number of eylinders ............. ... ... . ... ... 2
Bore .o e e 79.37 mm (3.125"}
Stroke ... e e s 90 mm (3.543")
Displocement ... ... .. .. .. .. 0.890 litres (54.3 eu.in.)

Compression pressure af starting RPM ( 200 =240 RPM) 2124 kg/em?
(300340 lb./sq.in.}

Jdling RPM . ... ittt veen 400500
Direction of rotation, when facing the flywheel ..., .. Clockwise
Max. inclinatien of engine in boat under way ........ 15°
Engine weight, including reverse gear .............. ebout 200 kg (420 |b.)
Valves
Yalve clearances, warm engine
Inler valves ... .. .. i i i 0.30 mm (0.012")
Exhaust valves ...... ... ...t 0.35 mm {0.014")
Dacompression device, maximum depression of exhauwst
valve ..... PP 0.5 mm (0.020")

Lubricating system

Oil capacily, engine and reverse gear

excluding oil eleaner ... .. .. ... . e, 3.0 litres (3.4 Imp.qts.)
(2.85 US qts.)
including il eleaner ........ ... ... ... . ... ..., 3.25 litres (3.7 Imp.qts.)
(3.1 US qts.)
Oil grade .. .. i i i e e e Service DS
Viscosity, between —10° C (14°F) and +20° C (68° F) SAE 10W
Viscosity over +20°C (88°F) ... .. ..o iiiinan., SAE 20
Qil pressure, warm engine, at idling RPM ............ 1.5—-2.5 kg/em?

(22—36 Ib./5q.in.)

Cooling system

Thermostat, beginstoopenat ...................... 67—67° C (143=153°F)
isfully openat ..., 78°C(172°F)

Fuel sysiem

injection pump, Bosch ... ... 0 hiii i PFRIKS5/291/11
Injectors, body, Basch ... ... ... ... ciiiinrerran. KBL 87°578/4
nezzle, Bosch ... .. ... .. ..o iiiiinaiaes DLLA 1505245
Injectors, opening pressure ................0.. viee. 135—140 kg/em?
{(1920—=1990 Ib./sq.in.)
Timing, injection begins ............... ... ... ... . 25—28° B.I.D.C.
37
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TECHNICAL DATA

Reverse and reduction gear

Type designation . ......... .. iiiiiniaina . Yolvo Penta RB 1.87:1

Reduction ratie “Ahead” .......... ... .............. 1.87:1

Reduction ratio “Astern” ... ... ... ... . .0 iiiiia.. 1.7

Lubricoting system ... ... ittt Common to engine and
; reverse gear

Propeller thread ................... e Left hand

Electrical system

Battery voltage ... ... 0. .. i e 12V
Battery copacity, maximum ..., ... .. ... ..., 60 Ah
Starter-generator, Bosch ................... PN LA/EJ?D/12/2900/1,0R2
Generator, moaximum output. ... ... ..., ... ... ... .. 135w
continvous output (lomp lead) ......... ... 0 W

Starter mator aulput ... e 1 HP
Battery electrolyte, specific gravity

Fully charged battery ..................c..c..... 1.275—1.285

Battery to be re-charged at . ... ... ... .. ... .. .. 1.230

Tightening torques

38

Cylinder head nuts ... ... ... ... .. .. 11.0 kgm (80 ft.Ib.)

Cennecting red bolts ... ........................... 6.5 kgm (47 ft.ib.)

Injector retaining nuts ... ... ... .. ... 2.0 kgm (15 ft.lb.}

Main bearing bolts (intermediate bearing) .......... .. 8.0 kgm {58 fr.lb.)
27
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