‘ ‘ WORKSHOP MANUAL

VOLVO _ _
PENTA MD1B-MD2B-MD3B

marine diesel engines




INTRODUCTION

This workshop manual contains descriptions of repair
works on the marine diesel engines MD 1B, MD 2B and MD
3B.

Since there are differences between the different models, as
far as extra equipment is concerned, it is important that
you state engine type and serial number when orderering
spare parts or in correspondence.

The instructions in this manual deseribe the most suitable
repair methods assuming the use of certain special tools,
listed under the headline ""Spacial Tools'.

We retain the right to carry out design modifications and
for thiz reason the contents of this book are not to be
considerad binding.

AB VOLVO PENTA
Technical Information Dept,

NEW MEASUREMENT UNITS

The technicians have long fought for an international
standardized measurement system. In 1960 such a system,
called 51 [Systéme International d'Unites), was established.
This systern is mainly built on previous system with the
exception that the units are equalized ie no conversions
are needed. The suropean industry is now starting o use
this Slsysterr. In this manual the new Slunits are
introduced. Units used aarlier are given within brackets,

The naw units are:

Poswer is given in kKW {kilowatt}
previous unit HP {Horsepower)

Tarque is given in MNm | Newton meter)
previous unit Kpm (kilopond meter)

Engine revelutions are given in /s {revolution per second)
previous unit rpm {revolution per minutel

Volume is given in dm? {cubic decimeter]
previous unit [ {litre)
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PRESENTATION
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Fig. 1. MD 1B with reverse gear type RB, ratio 1,871

1. Control laver 16, Decompression lever

2, Connection shaft {or handstart 16. Walve covar

3. Qil filler cap, engine 17, Fusl filer

4, Qi1 pressure gauge 18, Feed purmgp

5, Injese tor 19, Qil pressure sending unit

fi.  Water-cooled exhaust manifald 20, Oil Filwer

! Thet rmastat-houging 21, Ol drainage, engine

8 Srartm 22, Alternotor

9. Oil dip-stick 23, Starter-generator
10.  Fuel injection pumg 24,  [nspectian cover
11. Control lever 25, Ol drainage, reverse gear
12 Seisater pumip 26. il Tiller plug, reverss gear
13 Reverse gear type RE 27.  Watar drainage, raduction gear
14, Airfilter with silencar 28.  Reduction gear type MS
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Fig. 2. MD 2B with reverse gear tvpe MS, ratio 1.81:1 |Reference numbers,
see page 2)

13 1211 10

FH-I. 3. MD’ 3B with reverca aoar tima DB casic 1 7.4 M s




ENGINE BLOCK

DESCRIPTION

Fig, 4. View of MD 2B with reverse gear type M5, ratic 1,911

Cylinder block and crank case

The cylinder blocks, being wenticat and interchangahle, are
manufzctured of cast iron. The cylinders are surrounded by
a cooling water jacket. The crankcase is manufactured of
cast iron and provided with an inspection cover. MD 3B has
no inspection cover but is instead provided with a remaoy-
zhle oil sump.

The cylinder block of the engine is kept in place by the
eylinder head which in turn is bolted to the crank case by
means of long bolts.

Cylinder head and valves

The cylindar head, one for each eylinder, is manufactured
of a special alloy cast iron with high heat resistance.

The injectors are mounted in thinn copper sleaves, which
are eonled directly by the cooling water. An effective cool-
ing of the injectors is hereby securad.,

The valves are mounted hanging in the eylinder head and
are actuated by the camshaft via valve |ifters, lifting rods
and rocker arms.

The valves operate in replaceable valve guides. The clear-
ance between the valve and the rocker arm is set by means
of adjusting screws in the rocker arms.

The rocker arms are lubricated by an oil pipe which is con-
nected to the lubricating oil pumg,

The inlet valve is provided with a ssaling ring against oil.
Both inlet and outlet valves are provided with wear hats,

Piston, piston rings and piston rod

The piston rods are drop forged and tempered. The main
bearing shells have o wear surface of lead bronze. The pis
tons are manufactured of light alloy and are provided with
three compression rings and one ail scrape ring, The top
compression ring is chramium plated in order to decresse
eylinder wear, The piston top has a circular hollowness
which is combustion chamber.

Gudgeon pin

The gudgean pin is marufactured of steal and case har-
dened., The case hardening gives the gudgeon pin a very
hard and wear resistant surface. At the same time the core
still has left its toughness resulting in great tensile strength.

Crank shaft and main bearings

The crankshaft is made of drop forged steal and has surface
hardened shaft journals, MD3B has four main bearings,
MO2B has three and MD1B has two main bearings. Tha
main bearing shells are exchangable and carry a wear-sur-
face of lead-bronze.



REPAIR INSTRUCTIONS

COMPRESSION TESTING

To check the condition of the engine in a simple way it is
possible to perform a comprassion test,

Fig. 5.

Engines with electrical starting:
1. Run the engine warm,

2. Remove the injectors and fit the compression gauge by
turns in each cylinder, where the injectors have been
miounted,

3, Move the speed control to zere position and turn the
engine by wsing the starter, until the highest value has
been measured on the compression gauge. NB Take
care that the battery is in good condition. The pressure
should be between 20—24 kpfem2 (285340 pos.il,
Mast important is however that the difference in pres-
sure between the eylinders is not exceeding 10%,

4. Low pressure in all cylinders might depend on big wear
of piston rings and liners. Low pressure in one cylinder
indicates untight valves or damaged piston rings,

Engines without electrical starting:

Fit the compression gauge as above. Move the decompres-
sion levers in upright position, Turn the engine as fast as
possible by using the crank handle while pushing down the
decompression lever for ane cylinder at the time.

CYLINDER HEAD AND VALVE SYSTEM

Removing of cylinder head

1.  Empty the cooling system,

4. Unscrew pressure-pipes and leak-off oil pipe. Fit pro-
toctive caps.

§. Unscrew hose- and pipeconnections to exhaust mani-
fold. Remowvs exhaust manifald.

6. Disconnect the oil-pipe-ling from the rocker arm shafts
anel then remove the attaching screws halding the rock.
er arrm brackets. Remove the rocker arm mechanism
and the push rods, NB Mark the rocker arm brackets to
make sure they are re-fitted corractly.

Add for MD3B:
Remove handstart device and, if exsisting, the bracket
for the oil pressure gauge on the cylinder block,

7. Unscrew and remove the bolts and nuts holding the
cylinder heads. Lift the cylinder heads straight up
wards, Be careful not to damage the tip of the injec
tars,

8. Remove the cylinder head gasket,

Disassembling the cylinder head

1. Unserew and remove nuts holding the injectors. Pul
aut the imjactors.

2. Remave the valve, valve springs and sealing rings foi
the inlet valves. Place the valves in the correct order ir
a valve stand.

3. Clean all parts. Be particularly careful with the cooling

water channels. Examine tightness by test-pressurizing
with a water pressure of 3 kpfem? (43 psiil.

Replacement of copper sleeve and injector seal ring

Remaving

1. Insert puller no. BB4081 in the injector sleeve until i
hottoms, with the yoke tubes over the stud bolts,




Turn the expanding tool spindle anti-clockwise thereby
tensioning the spindle n the sleeve, Do not pull too
hard but just enough to give the spindie a firm grip,
(Fig. 6

Tighten down the nut whereby the spindle and the
sleeve are pulled up. Remove the sleeve and then take
off the tool from the sleave.

Remove the seal ring in the upper part of the cylinder
head and clean the hole thoroughly, particularly the
lower, thinner part, Make sure that the hole is smonth
and free frarm rusting which coud cause leakage on the
new injector sleeve,

Fitting

i,

o

Smear the new seal ring with grease and fit the ssal ring
in the slot in the cylinder head, Make sure the ring is
correctly located and undamaged.

Fit the injector sleeve on tool no, 884077 and ail in
the sleeve axternally. Push down the tool with the
stegve i the cylinder head hole while the tool and
sleeve are turned clockwise or anti-clockwiss.,

As soon as the thin part of the sleeve is correctly lo-
cated, drive it inte position with a hammer and a drift,
(Fig. 7]

Fig. 7. Pressing in the injectar sleeve

Qil in the spreader tool no. 384085 {see Fig. 8} and
push the tool down inlo the sleeve. INB Check that the
stud s enough unscrewed), Put some nuts or washers
on the |long attaching bolts allowing the yvoke to be
tightened with the attaching nuts,

Screw the tool as fas as the shoulder in the injector
sleeve permits thereby spreading the injector sleave,
Remave the ool

Then adjust the length of the sleeve as shown in
Fig. no. 9.

T

Fig. 9 Acdjusting the injector sleeve.

Valve Guides

To measurs the wvalve guide wear, fit a new valve in the
quide and then measure the clearanca with an indicator as
shown on fig. no. 10,

See the specifications for wear tolerances under “Technical



Fig. 10 Checking the valve guide wear,

Replacing valve guides

T

Press out the wvalve guides wusing tool no, 9991458 as
per fig, mo. 11,

Qil in the guides externally and press them in Using
tool no. 824499 which gives the guide the correct
height above the eylinder head spring plane. After the
guides being pressed in the distance A" should be
18 mm (717, 15ee fig. 111

Ream the valve guides using tool no. 8934128,

9991457

Grinding valve seats and valves,

1 Before starting grinding, replace and ream ths va
guides it the wear tolerances have bDeen exceeded,

?. Work the valye seats with a reamer or a grinding sto
Do not grind off too much, just give the seat the ri
shape and a good mating surface. The seat angle shol
he 459 and the width 1,5 mm (08") {see Tig. 12,7
width is adjusted by using a 309 resp. B0 rear
or grinding stone,

3. Clean the valves and grind them in a maching, The s
angle of the valves: 44 62 The sealing surface is gri
ed just enough to become clean, IT less than 1r
(.04 edge 15 left on the valve disa, the valve shodild
scrapped, Also if the stem is bent or If the meas
AN hig. 12, §s exceeding 2,6 mm (,107), the va
shoultl be scrapped. 1T this measure is exceeded a
when using a new valve, the cylinder head must be
placed,

4. Grind the valves, using grinding compound, and che

the mating with marking-ink.

Fig. 12, Data tor grinding of valves and valve seats

C =45°
D = 44,5

A= max 2,5 mm (.107)
B =15mm (.06"]

Checking the valve springs

Fhe valve springs are checked for straightness, length :
tension, This is carried out in a spring tester. The spri
must have the values shown in "Technical Data’.

Push rods

The push rods should be straight throughout their en
length. This can be checked by using a face-plate, |7 the
viations are not too large, the push rods can be rectified



Valve lifters

Cheek the valve lifters for wear, The bearing surface against
the cylinder block must net be saratched or porous, The
contact surface against the camshaft must not be rugged or
unevenly worn, Change valve Iifters if necessary,

Rocker arm mechanism

1. Remove the lock rings on the rocker arm shaft and re-
move rocker arms from the shaft,

MB The tocker arms are different form each other.
Mark them to make sure th ey are correctly fitted,

2. Clegan the various parts, Make sure to clean the ail
channels of the rocker arm shaft and the oil hales and
the rocker arms.

Fig. 13 Rocker arm mechanism

1. Bearing brackar 5, Rocker arm
2. Rocker arm shaft G, Bushing

3. Locknut 7. Lockring
A, Adljusting serow 8. Washer

3. Check for rocker arm shaft wear. Cheek also the spherj
cal part of the adjusting screw for deformation or wesar
The threads must be undamaged on the screw and lock-
nut. The spherical surface of the rocker arm contact
surface against the valve stem must not be waorn or pit-
ted. Adjustment can be carried out in the grinding
machine in case of slight wear.

4. QOwval-worn rocker arm bushings must be replaced. Use g

Fig. 14 Replacing a rocker arm bushing

Assembling the cylinder head

1.

il in the new saal rings Tor the inlet valves. Place the
pin of tool no. 884497 in the valve guide hole, Push
the seal ring over the pin and knock carefully down the
sealring, using the sleeve (see fig. no. 15/, When the pin
bottoms in the sleove the sealring is in its right posi-
Lo,

il in the valve stams and put some grease in the slots
for the valve keys on the inlet valves, Place the valves in
respective guides. NB  Push in very carefully the inlet
valves in order not to damage the sedlrings,

Fit valve springs and washers, The valve springs are fit-
ted with the tightly wound end against the cylinder
head. Fit the wear hats,

Fit the injectors but do not tighten them.

Fig. 15. Fitting of sealring for inlet valve

drift to press them out and in When the bushing is
pressed in, the oil hole muyst be located as shown an
fig. no. 14, After pressing in, ream the bushing to a
close running fit on the shaft, Remove all metallic frag
Ments,

Fitting the cylinder head

I the eylinderhead has been replaced or if the cylinder
black has been disassernbled, the fitting must be done
according to separate instructions {See “Adjusting the com-
pression ratio™)



2. Fit the cylinder heads withour tightening them, If the
handstarting device has been disassembled, that is on
MO1B and MDZ2B, this should first be fitted properly,

3. Fit the exhaust manifold and tighten it just so much
that it is lining up the cylinder heacs, NB Turn the gas-
kets in the right direction, otherwise the cannels are
sealed off, (completely or partly). The “ears” of the
gasket should be turned upwards and the high, narrow
hole should be turned Facing the Tywheel,

4. Tighten the cylinderbolts in steps and in the ordar
shown in fig. no. 16. Use a torque wrench and tighten
with the torgue stated below,

Fig. 16. Tightenng diagram for cylinder head

Tighteniny targue:
Ma. 1,2, 3and 4 — 110 MNm (11 kpml (B0 b7
Mo, 5and 6 — 45 Nm 4,5 kpm) (33 Ib.ft.}

5. Tighten the bolts for the exhaust manifold,

o1

Fit the push rads and the roecker arm mechanism

7. Connect the lubricating oil pipes to the rocker arm
macharism

B, Adjust the valves and fit the valve cover and adjust the
decompression mechanism, (see below].

2. Connect the fuel lines, Tighten the injectars,
10, Adr-vent the fuel system (see separate head line).

11, Start the engine and run it warm. Retighten the cylin-
der bolts.

12, Remove the valve cover and fine-adjust the vaives (see
"Walve Adjustment” below). The clearance, with warm
enging, should be 0,30 mm (L012") for inlet valves and
0,35 mm (014"} for exhaust valve,

13, Fit the valve cover and air cleaner and readjust the de-
comprassion device,

Adjusting the valves

After the eylinder head and coylinder block have been
assembled, the wvalves are adjusted before the enging is
started.

Watch the valves while furning the crankshaft with the
crank handle, Turn until the inlet valve starts to open and
the exhaust valve starts to close {the valves are “rocking”).
Then turn the crankshatt one more turn and adjust the

With a warm engine, the clearanee should be 0,20 (012
for the inlel valves and 0.35% mm (014"} for the exhal

valve

Since the pistons are designed with the combustion chal
ber in the piston crown, the pistons travel so high agair
the valves that valve adjustment must never be carried o
while the engine is running because of the risk of the val
goming in contact with the pistons, resulting in serio
damage.

Adjusting the decompression device

The degree to which the decompression device press
down the exhaust valve must always be checked when val
clearance s checked, If the downward movement excee
0.6 mm (.02 there is a visk Tor piston damage.

The adjustment is carried out with the exhaust valve o
Inaded, Hemowe the oil tiller plug on the valve cowv
Locsen the locknut and unscrew the adjusting sorew., Th
retighten the adjusting screw until it just reaches the rock
arm, Tighten the adjusting screw ong halt turn further ce
responding a downward movement of 0.5 mm (027}, Th
tighten the locknut,

CYLINDER BLOCK AND PISTON
Removing the cylinder block

1. Remove the eylinder heads according to previous |
STFLICTIONS.

2.  Remove the hand starting devica,

3. Lift the cylinder hlocks straght upwards,

Inspection of the cylinder block

After the block has been thoroughly cleansd and all ¢
posits removed, examine tightness by test-pressurizing wi
a water-pressure of 3 kp/em? (43 ps.i.).

Measuring the cylinder bore

The cylinder bore is subject to most wear at the upper pe
and it therefore becomes tapered, The cylinders turther £
come oval. To obtain g complete picture of the conditi
of the cylinders, measurements must therefore be carri
out at several different points, both laterally and longitie



Fig, 17. Measuring cylinder bore wear

The degroe of wear decides the steps to be taken. If there
arg scratches ar scoring or if the wear exceeds 0,25 mm
(0107 the eylinder block should be replaced.

Removing of pistons

1

[

Hemowa the eylinder head and cvlinder block, See
instructions under separat head-line.

MDIB and MDZ2B: Remove the inspectlion covers on
the crankcase.

MD3E: Remove the oil sump and the oil strainer.

MB Do not torget to remove the rubber seals at the

ends of the suction line of the oil pump.

Mark the connecting rods and bearing caps and remove
the pistons,

Checking the pistons and fitting-in of piston

rings

I. Check the pistons for scratches or other damages.
Remave the piston rings with a pistan ring plier.

2. Clean the pistans, NBE Be particularly careful with the
piston ring orooves,

d

Measure the pistons with a micrometer gauge. The

(53]

Check the clearence of the new piston rings in the
piston ring grooves [see fig, no, 18)

Check the piston ring gap by pushing down a piston
ring in the cylinder using a piston to push with, (see
fig. no, 18], The measurement shall be taken below the
loweer turning point of the piston.

Fit the piston rings using a piston ring plier. Fit the
@ilring first. The oilring can be turned either way, The
compression rings are fitted according to fig. no. 20, Be
careful to distribute the ring openings evenly around
the pistan,




Checking connecting rods
After careful cleaning check the connecting rods for
straightness and distortion. Rectity 1 NECESSArY,

The connecting rod bolts are always replaced when over-
hauling is done, because of the stresses waorking on them
Check the connecting rod bushings, praferably using tha
gudgeon pin as gauge, Thare must be noticeabls clearance,

Replacing gudgeon pin and bushing
Wark the piston and connecting rad.
. Remave the lockrings,

1.
2
3. Press out the gudgeon pin using & drife
4, Press out the old bushing.

5

. Press in a new bushing. Make sure thar the lubricating
hole i the bushing indexes with the hole in the
cannecting rod

B. Ream or diamond-drill the bushing to an accurate
renning fit, When clearance is correct the gudgeon pin
should siide through the bushing under its own weight
without noticeahle clearance,

7. Oil i the gudgean pin and connesting rod bushing,
8. Fit one of the circlips.

B. Warm up the piston to ahout 709C (1B09F). Fir
toguether the pistan and conpecting rod,

ME 1t should be possible to préss in the qudgesn pin,
never hammesr it into place.,

10. Fit the other circligp,

I1. Chack that the connecting rod runs easily in the
connecting rod bearing,

Fitting the piston and cylinder block

Check the compression ratio after the tirting and adjust if
necessary {See " Adjusting rthe comprassion iatio™),

1. Clean the bearing races and crankshaft bearing journals.

Ol in the bearing surfaces with motar ofl.

Fit mston and connseting rod in respective oylinder
hlock using & piston ring compressor,

ME Be sure to remove possible wear edges in the
cylinder block,

4. PMace an adjusting pad, thickness 0.2 mm (.008") on
the lower connecting surface af the ocylinder hlock

o

Fit the cylinder block including the piston on the
enging, Mote, Turn the piston to the correct position.
The recess in the piston top must be directly under the
injector.

6. Fil ardl tighten the hearing caps. Tightening torque 65

7. MD1B, MD2B: Fit the inspection covers togethor wit
new gaskets and “Fermatox™,

MD3B: Fit the ofll strainer and the oil sump, NI
Replace the sealrings at the ends of the oil |ine of th
pilpump, Ol them in and put them at the ends of th
oil line {see fig, no. 36) before the oil line s titec
Heplace also the gaskat for the oil sump

8. Adjust the comprassion ratio as per belaw,

Fitting the eylinder block (piston fitted)

1. Oilin the eylinder bore. N8 Passible wear edge must b
remeved,

2. Place the adjusting pad, thicknass 0,2 mm {.00B"}, a
the lower part of the contact surface ol the eylinde
hlock,

3 Press together the piston rings while the eylinder bl
i5 pushed down aver the piston,

4. Adjust the compression ratio as per below,

Adjusting the compression ratio.

When replacing pistons, cybinder hesf and eylinder bBlock
the clearance between the piston and the cylinder heac
miust be measured. It this is not done, there is 3 risk the
engine will run roughly or not proyvide the right ourput,

1. Clean caratully all contact surfaces,
2. Fit the piston {See " Fitting the piston™)

A Fit the cylinder block, Make sure that there is alway:
an 0,2 mm (0008 shim or adjusting pad between the
cylindar biock and the crankcase,

The adljusting pads are available in thicknesses 0,2 and
0,3 mm {.008" and 012"},

4. Tighten the cylinder block against the crankcase [See
fig. no. 214,




Fig. 22.

Fig. 23, Measuring the measurement “'B*
fig. no. 22

according to

5. Move the piston to its top position,

6. Measure the distance from the upper part of the
cylinder block to the piston using an indicator gauge or
a tepth micrometer, {see Tig's nos. 21 and 22},

To this measurement A", according to fig, no, 22, add
1.2 mm (047", which is the thickness of a com-
pressed cylinder head gasket,

7. Then measure the height difference between the
downward projecting part of the cylinder heatd and tha
mating surface {see fig. no. 231, This measurerment
corresponds “B" according 1o fig. no. 22 From the
value “A™ 41,2 (047"} mm subtract "B, The result
ing value should be 08 — 0,9 mm (0310357 Try
to be as near 0.8 mm (.037") as possibla,

Example: "4 =29 mmand "B = 3.5 mm
23+1.2=4.1

Thiz means that a further 0,2 mm (008"} shim must
b fitted.

If it is found that measurement A" is so large that the
clearance 0,8=09 mm {(0317"—035) cannot be ob-
tained with an 0,2 mm (.008"') shim, the upper surface
of the cylinder block must be ground. This work
requires great precision and should be carried out by a
specialized workshop,

8, After having decided the shim thickness, remove the
eylinder block and fit the required number of shims,

9. Betare placing the cylinder block in position, inspect
it. |f eylinder wear is slight, the wear edge at the top of
the bore doees not need removing.

10. Compress the piston rings while pushing down the
cyhinder hlock over the piston,

11, Put the new cylinder head gasket on the cylinder and
fit the cylinder head (See *'Firting the cylinder head” ),

Checking the compression ratio

(Engine not disassembled)

1. Remowe the injectors,

2. Pui down a lead wire, diameter approx, 2 mm (.08},

B0—60 mm [2,0°—2,47) inte the eylinder {the piston
must nat be in T.OLE,|

3. Koep the lead wire in this position and turn the enging
and let the piston pass T.0.C. Pull out carefully the
lead wire,

4, Measure with a micrometer the part of the lead wire
flattecd by the piston. The measurement should be
08-08 mm (031"=.035"). If this measurement is
rot correct, the compression ratio must be adjusted
[See ""Adjusting the comprassion ratio’).

CAMSHAFT

Removing the camshaft

1. Remowe the cylinder heads (see instructions oh page
Bl.

2, HRemowve the Liming gedr casing (see instructions on
page 16)

3. Life up the valve lifters and place them in order in a
stant.

4, Remove the carrierbolt on the rear end of the
camshaft. NB This holt is left-hand threaded.

5., Pull off the cam disc and the gear at the same time
from the shaft.

6. Loosen and remove the thrust flange which is located
behind the gear.

7. Then pull the camshaft straight out To avoid damaging



Replacing camshaft bearings

The bearings are pressed into their recesses and are
line-bored aftor baing preszed in, =0 that camshatt bearing
replacement can only be carried out when the engine is
completaly disassembled.

When pressing n the hearings make sure that they are
pressadd in in @ way that the oil holes index with the
corresponding oil drillings in the block,

Fitting of camshaft

1. Ol in the bearing races and slide in the camshaft. Be
careful not to damage the bearings, NB 1T the oil pumg
is fitted. the camshalt must be turned so that it engages
in the ail pump cog clutch,

2. Fit the thrust flange and secure the bolts, NB There is a
cut on the inside of the thrust-plate which must be
|ocated facing the small oil hole in the crankcase,

3. Check the woodruff-key for damages and fit it on the
shaft. (NE MD3B has two woodruff-keys).

4, Fit the camshaft gear and cam disc, NB The punch
marks on the camshaft gear must register with the
punch mark an the crankshaft, see fig, no, 24,

5. Tighten the carrier bolt. Tightening torque MD1E,

MDZE: 80 MNm (B kpm) (68 |b.ft.] MD38: 320 Nm (32
kpm) {231 |b.ft.).

6. Fi1 the timing gear casing. Use a new gasket and smear
it with "Permatex” or similar compound.

7. Fit the feed pump, manual starter, valve lifters, pusl
rods, cylinder head, etc. For special instructions so
under respective head line.

CRAMNKSHAFT

Remaoving of crankshaft

As regards the cylinder head, cylinder block and piston:
please see under respactive haad Tine.

1. Untighten and remove the reverse gear.

2. Remove the flywheel [see “"Replacing the crankshaf
sealring™) and the woodruft-key. Remove the fron
pearing housing an MD 1B and MD2B.

3. Untighten and remowve the bolt in the rear end of th
cranlkshaft,

4, Then pull off the outer gear vsing a puller according t
fig. no. 25,
On enginas provided with a MS-reverse gear instead pu
off the coupling-half,
Pull off the inner crankshaft gear. Use tool no. BB407E
Unscrew the left-hand threaded carrier on the camshat
and pull off the cam disc and the camshaft gear using
puller,

MD3B: Full off the bearing shield using a puller as per fic

no. 26.
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Fig. 27. Locking screws for intermediate bearings, MD38

MDZ2B, MD3B: Untighten and remove stopscrow, which 15
locater] facing the intermediate bearing in the engme block,
see fig, no. 27,

MOD18, MD2B; Pull out the crenkshaft through the hole in
the Front of the crankcase,

MD3B: MUl out the crankshaft through the hole in the rear
of the crankcase.

Checking the crankshaft

Remove the Intermediate bearings (MD2E, MD3IB1 and
clean the crankshaft. Then check and measura the end
jourmals ot the crankshalft. Regarding measurements ser
“Technical Data". If tee big ovality or taper is found when
measuring, it is possible to grind the crankshalt to

indar-dimension.

Heplacing main bearings
1, ‘Hammer out jress out the old baaring using the drift

T a2 per tig, oL 28 or teol no, 284480,

Fig. 28. Tooc! (884488} for removal and fitting of main
bearings
1 = Drift [Fits atso to stendord handis

no. 9991801,
2 = Guige [used for MD3B)

2, Put together the bearing halves using @ rubber-cord and
line the bearing for a correct position (the locking
tounges must fit inte the corresponding recess in the
bearing socket], Press in the bearing using tool no,
BA44BY or a hydraulic press.

When fitting the forward main bearing on MD3B
perform as follows:

3, Push . in aone bearing half into its locatlon, In a way that
the locking-tounge on the hearing hatt is loaated Facing
the recess in the block

4. Pull the bearing half straight backwards approx. 10 mm
(.4 and make a mark on its outside and a correspond
ing mark in the block [see fig. no. 29),

[ 53]

Taoke out tha bearing half again and put boeth helves
together using a rubber cord, Press in the bearing, using
the tool no. 8844849, so that the marks hit




Fitting the crankshaft

1.

25

Check the cleaning of the crankshaft drillings and the
contact surfaces for the bearing shells, Qil in the end
jaurnals,

MD28, MD3B: Fit the intermediate bearings on the
crankshaft, Tightening torque 80 Nm (B0 kpm) (58
. 1t.).

Ful some grease on the 2 axial washers and then put
one of them onte the shaft, Turn the flat faced side
anainst the rear main bearing,

Fit the crankshaft into the crankcase. Make sure that
the "ear" of the axial washer fits into the correspond-
ing recess in the crankcase, On MD38 this recess is 1o
be found in the bearing shizld,

MD2E, MD3B: Make sure that the hole for the locking
serew of the intermediate bearing is indexing the corre-
sponding hole in the crankecase. Replace the O-ring on
the locking-screw tor the intermediate bearing. Wind
thread-tape on  the threads and then *“‘Permatex”
outside on the thread-tape. Fit the locking-screw until
it bottams, Then unscrew it halt a turn.

MD3B: Fit the bearing shield in the corresponding
holes in the rear of the crankcase. Make sure that the
“ear” of the axial washer fits into the recess in the
shield,

Fit the outer axial washer {the flat faced side turned
adainst the rear main bearing). Make sure the “ear” of
the washer fits intg the corresponding recess in the
crankcase and bearing shield respectively),

Fit the spacer {turn the flat faced side against the rear
main bearing),

Fit the timing gear on the crankshaft, Fit also the auter
gear and coupling half respectively and then lock it
with the screw, Tightening torque — see "Technical
Data",

On some engimnes the gear and coupling hall must be
warmed up to approx. 150°C [3009F) 1o make it
possible to Fit them.

Check the axial clearance using a dial test indicator, If
no aximal clearance: Chack the location of the axial
wiashers,

Fit the camshiaft timing gear and the cam dise an the
camshaft, Make sure they are correctly located accord-
ing to the marking {see fie. no, 24). Tighten the
letr-hand threaded carrier screw, Tightening torque —
see "Technical Data”

MD1B, MD2B: Clean the front bearing housing and fit
new sealing rings in the grooves of the bearing housing
{see fig, no. 300, O in the sealing rings to avoid
damayging them, Fit the bearing housing.

Fit the forward crankshatt sealing ring, Flvwhesl,

Fig, 30, Sesaling crankcase — bearing housing, MD18, MD2B

Replacing the crankshaft sealring

B.

MD3B: Remowve the V-belt guard

Remove the generator strotcher and remove the V-
belts,

Untighten and remove the nut holding the flywheel.
Pull off the flywhee! using puller no, BB407S.

Remove the woodruff-key,

MD18, MD2B: Untighten and reinove the szaling cover,

Tape over the key-way in the crankshaft and put grease
on tha crankshaft to avoid damaging the selaing ring
when Titted,

MD1B, MD2B: Fit the new sealing ring in the sealing
cover. Fit the cover together with a new gasket.

MD3B: Fit a new sealing ring for the crankshaft.

Ramowve the tape, fit the woodruff-key and then fit the
flywheel, Tightening torgue — 700 MNm (70 kpm) (508
It.fe.). Use a new lock washer,

Fit the V-belts and adjust the V.belt tension.

MD3B: Fit the V-beit guard,




Removing the timing gear casing

1. Loosen and remove the manual starter, Loosen and
remove the inspection cover on the timing gear casing,

Loosen and remove coupling or gearbox if mounted.
3. Remove the feed-pump and injection pump.

Loosen and remove tubes and hoses which have
connection with the time gear casing,

5. Remove the timing gear casing,
The titting is dore in the reversed order. As regards
fitting of the injection pump, see “Fuel Systerm™,
Use a new gasket and srear it with “Permawex’ or
corresponding compound,

HAND STARTER

MD1B and MD2B

Fig. 32, Hand starter, MD1B, MD2B.

If only the sealing ring (5] and the O:-ring [B) must be
replaced, follow points 4. 5, 6 and 8. Removal of the hall
hearing (7) is not necessary, Refit in the reversed order.

1. Loocsen and remove the hand starter.

Remove the cover (B, fig. no. 32).

Loosen the screws (9] and remove the gear.
Knock loose the sleeve (1) pressed on the housing,
Drrive out the pin (2], use support under the shaft,

Drive out the spring pin {3} and pull off the slesve [4).

R

Press the shaft out of the housing, Press as shown by
the arrow, see fig, no, 32,

8 Remove the sealing ring (8], the Q-ring {6} and the ball
bearing (7.

Refitting in reverse order, Replace the sealing ring. Before
pressing the shaft into the howsing, fill the space hetween
the sealing ring and ball bearing and the large space behind
the ball bearing with heat resistant grease,

When the manual start has been refitted, check if there is a
play between the gear of the hand starter aned the gear of
the camshafr. |f there is no clearance, increase the number

Fig. 33. Hand starter, MD3A {later execution)

MD3B

Remaoving

1.  Unserew the ail pipe for the cold starting device.

2. O engines with oilpressure gauge: Remove the oilpipe
and the bracket for the oilpressure gauge,

3. Remove the hand starter.

Disassembling

1. Loosen and remove the cover {1, fio. no, 33] together
with the gear and the shaft,

2. Bemowve the pin {2) and press out the shaft in the
direction indicated by the arrow,

3. If the bearings {17 and 14] are to be removed, |oosen
first the lockring [3). NB The key {12} must be
removed before the bearing {14) is taken out,

Remove the cover (4],

Remove the screws (5) and the gear (G,

4

&

6. Remowve the sleeve (7)),

7. Remove the pin (8} and pull out the sleeve (9],
B

Press out the shaft in the direction indicated by thea
ArFowW,

2. Remove the lock-screw {10] and press out the bearings,
spacer and the sealing ring,

Refit in the reversed order, Replace the sealing rings.

Grease the bearings and fill the spaces close to the hearings
with heat-resistant greass.

Before fitting check the clearance between the two gears.
The cover [4) is not 1o be tightened until the hand starter
has been fitted on the engine. Check through the opening if
there is o clearanee between the lower gear of the hand
starter and the camshaft gear. If there is no clearance in-
crease the numhber of aaskets between the hand starter and
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Fig. 34, Lubricating system, MD2B with reverse Fig. 35. Remaoving the ail strainer, MD1B
gear type REB
1. Ot filter
2. il pressure sending unit MD3g
3. Ol strainer The il strainer needs only to ba remaved and cleanad when
4. Oil dip stick the engine is disassembled for overhaul. The oil strainer can
3. R?ﬂumiun i be removed when the oil sump is taken away.
B. Oil sump
1. Disassemble the strainer and pull off the suction pipe.
2, Clean the parts and refit the strainer,
The engine is provided with a complete pressure lubricating 3. Remove the old sealing rings for the suction pipe. Ol
system, figurized in fig, 34. The pressure is produced by a in the new sealing rings and put them on the suction
gearpump, The pump suctions oil from the oil sump pipe as shown in fig. no. 36,
through a strainer and a suction pipe. Inside the oilpump 4. Push in the suction pipe in the strainer housing and
there is a reduction valve, restraining the pressure from then into the engine block,

getting too high, From the pump the oil is forced through
an oilfilter and further out into the oil-channels of the

| lubricating system. An oil pressure contact with a warning
lamp or a pressure gauge is also included in the system,
allowing the oil pressure to be checked.

(51

Tighten the strainer in the block,

REPAIR INSTRUCTIONS | ' (77

OIL STRAINER
MD1B and MD2ZE

The oil strainer should be removed and cleaned after every

100 hours of operation. | !

1. Loosen the sguare nut on the strainer. Lift up the

strainer as shown in fig. no. 35,
2. Clean the strainer in fuel oil or white spirit and refit it.




LUBRICATING OIL PUMP
Removing and disassembling

2,

9.

Loosen the three screws holding the pump.
Remove the oil pump.

Loosen and remove the cover (save the old gasket).

Remove the gears, the spring and the piston,

Clean all parts cargfully,

Fig, 38,
Check the levelness of the cower and possible wear,
Replace or surface-gring it if necessary, LUBRICATING OIL FILTER

: ; of lubricating oil filter
Test the spring of the reduction valve {see “Technical Heplacemsnt g

Data').

Check the axial clearance according to fig. no. 37, MNB
The old gasket shall be used when taking the measure-
ment, It necessary increase or decrease the number of
gaskels to get at clearance of 0,02-0,11 mm (001"—
n04™), The thickness of a new gasket is 0,10 mm
{.00392"'}),

Fig. 32, Replacing the lubricating oil filter,

Remove the old oil filter using tool 9992923,

Fig. 37, Measuring the axial clearance 2. Smear oil on the rubber gasket of the new filter and

check that the contact surface on the engine is free
from dirt. Scraw on the oil filter by hand until it just

When assembling and fitting the pump, which is done touches the crankcase.

in reverse order compared with the disassembling, new 3. Screw then on the filter a further half turn, not more.
gaskets smeared with *'Permatex'® must be used, Start the engine and check for leakage.



DESCRIPTION

Fig. 40, Fuel system, MD18

1. Feed pump with pre-filtar
2. Fuel filver

3. Leak-off fuel pipe

4, Imjection pump

8. Imjector

Tha fuel system consists of feed pump with pre-filter,
injection pump with governor, fuel filter, pipes and injector,

Fuel is sucked by the feed pump from the fuel tank
through the pre-filter and forced through the fuel filter 1o
the injection pump. Feed pump and injection pump are
driven by the camshaft.

REPAIR INSTRUCTIONS

The greatest cleanliness must be observed when working on
the fuel system and its equipment,

INJECTION PUMP
Removing
1. Loosen all pipe connections and fit protective caps,

2. Remowve the inspection cover from the timing gear

FUEL SY

STEM

Lift the pump straight up, If this would not work it
might depend upon the control arm is sticking in the
timing gear casing. If se push the speed control in
gither direction,

NE Repair works including adjustment to the internal
pump components which can alter their settings may
only be carried out by authorized Diesel Workshops
using the required tools and test devices.

Fitting

1.
2,

Clean around the pump attachment,

Measure the distance from the attaching surface on the
timing gear casing to the pump cam basic circle, see fig.
no. 47, (the cam shall be turned facing the crankshaftl,
Use a depth micrometer or sliding calliper to take the
measurement, The measurement shoold be B2,8+0.2
mm (3,260,008}, This measurement includes com-
pressed gasket bstween pump flange and the timing
gear casing. This measuremeant must agree if the
injection angle is to be correct,

Fig. 41.

If the given measurement cannot be reached more
gaskets has to be fitted between the timing gear casing
and the pump. Each gasket has a thickness of 0,2 mm
{.0087). The gaskets shall be smeared with "Perma

iv

ex .,

Fit the injection pump, NB Make sure that the contro
arm cube is correctly located in the governor lever.

Tighten the pump. Use new copper washers,
Connect the fuel lines.

Air-vent the system [see “Air-venting the fuel sys
tem'"



Adjusting the control rod travel

The exact injection guantity can only be produced by
running the pump in a test bench. A rough adjustment can,
however, be done by measuring and adjusting the length of
the travel of the control rod from zero-position to maxi-
mum pasition, NB The cold starting device must not be
connected while measuring.

Fig. 42. Measuring the control rod travel: MD3BE.

A= Measurament between the maximum pasition of the
control rod and the contact surface of the inspection
covar

B = Cantral rod

C= Cold starting davice
0= Adjusting scrow

E = Connection for oil pipa

1. Remowve the inspection cover from the timing gear
casing. Measure the distance from the contact surface
of the inspection cover to the end of the contral rod
when this is completely pressed in (as far forward on
thie engine as possible).

2. Measure the distance betweean the contact surface and
the control rod when this stands in its maximum
position, MB The cold starting deviee must not be
engaged while taking the measurement. To get a
correct measurement on MD3B connect first com-
pressed air of 1 kp/fem? (14 p.s.i.) to connection point
E. see fig. no. 42,

3.  The difference between the two measurements shall be
8,2+0.1 mm {.323"+.004"). Adjust the control rod tra-
vel if necessary by adjusting the screw (D on fig. no.
42) inwards and outwards respectively,

Checking the injection angle

When checking the injection angle use a "Wilbaer-tube”. The
test is done on the cylinder closest to the timing gear
casing,

1. Fit the "Wilbaer tube' on the delivery pipe nipple.

MD1B, MD2B: Adjust the pump for highest feeding,
The cold starting device must no be engaged.

MD3B: Remove the inspection cover on the timing
gear casing and adjust the control rod of the pump so
that its rear end {5 even with the rear edge of the pump
housing.

2. Turn the enagine in the right direction of rotation until

3. Open up the level valve on the testing device so that

the level is 26—30 mm high, counted from below,

4, Turn the engine in the direction of rotation until the

compression stroke starts,

5. Continue turning until the fuel starts rising in the glass

gauge. Then stop.

MD1B, MD2B: Place tcol no. 884057 on the shaft of
the manual starter so that the marked part is resting on
the flywheoel.

6. Check where the marking of the flywheel stands, In

order to make it easier to perform this on earlier
executions of the MD23E, not having inspection hole in
the flywheel guard, make a hole in the fiywheel guard
as per fig, no, 44.

7. If the injection angle does not agree with prescribed

value, increase or decrease the number of gaskets
between the pump housing and the timing gear casing
until correct value is received,

1. Glass gauge [Tuel level}
2, Level valve control
3, Testing device housing
4. Conmection nipple

Fig. 44. Hole in the flywheel guard on earlier executions of
MD3B.
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INJECTORS Air-venting the fuel system

1 Checking and adjusting the injectors must be done in a 1. Open the air-venting screw on the fuel filter. See fig:
nozzle testing device in accordance with the recommenda- no. 45,
tions of the manufacturer, 2, Feed fuel using the feed-pump. When air bubbles no

Regarding opening pressure, see "Technical Data™. langer come out, close the air-venting screw,

3. Open the air-venting screw on the injection pump and
repeat oparations as per point 2 abowve,

Removing

1 1. Clean the injector, delivery pipe and cylinder head
! round the injector,

1 2. Unscrew the delivery pipe and leak off line from the
injectors. Fit protective caps.

i 3. Loosen both nuts retaining the injector to the cylinder
head and lift up the injector.

Fitting

1. Turn the engine over a few revolutions to blow the
copper sleeves clean before fitting the injectors, Check
that the contact surface for the injector in the bottom
of the copper sleeve is clean.

2. Slide down the injectors into position and then fit the
washers and nuts without tightening them,

3. Connect the leak-off line and delivery pipes. Replace
v damaged gaskets.

4, Then tighten the injectors. Tighten the nuts alter-
' natingly to avoid tension being created, which might

influenca the function of the needle in the nozzle,
| Tightening torque should be 20 Mm (2 kpm) (14,5
Ib.ft.],

FUEL FILTER
Replacing the fuel filter

i 1. Clean round the filter, particularly under the projecting
edges of the cover,

2. Remove the container with the filter insert. Checking the feed pump pressure

Clean the container internalty. 1. Remove one of the air-venting screws, see fig. no. 45,
4. Remowve the gasket in the cover and clean the gasket and connect instead a pressure gauge.
groove,

2. Start the engine and warm it up.
5. Fit a new gasket in the cover. Fit a new insert. NB 3

[ : ; i Increas the revolutions to 42 rfs (2500 rpm) (without
[ Mever try to clean an old insert. Fit the container into

load on the enainel. Reoister the oressure oguvae,



FEED PUMP

The feed pump is provided with a manual Teeding device,
After having performed adjustment works use this device
i.e, to feed fuel 1o the fuel filter and injection pump. A
pre-filter is built into the housing of the feed pump.

Fig. 46. Feed pump

1. Cower T. Lever-shaft

2. Gagket 8, Locking scraw
3, Strainer 9, O-ring

4, Uppar part 10. Laver

5. Diaphragm 11. Return spring
6. Lower part

Removing

1.

Clean the pump and its surroundings.

2. Remove the pipe connections,

3

Loosen and remove the pump.

Disassembling

1.

Mark the upper and lower parts. Remove the upper
part from the lower part.

Remove the return spring (11, fig. no. 46) and the
screwe (B), Push out the lever shaft using a pointed
plier, see fig, no. 47, Pull out the lever and the
diaphragm,

Loosen the screw on the underside of the upper part,
remove the stop lever and the plate spring (inlet valve).
Motice the location of the plate spring, The outlet valve

Fig. 47. Removing the lever

Inspection

Check the diaphragm and gasket for leakage and moving
parts for wear.

Assembling

1.

Wash the upper part and the strainer using gasoline and
clean with compressed air,

Fit the inlet valve and its stop lever. Tighten the screw,
but only so hard as to ensure good contact between the
plate spring and the pump housing.

Push down the diaphragm, slide in the lever and check
that the lever is correctly located relative to the
diaphragm rod. Fit the shaft, stop screw and the return
spring.

Fit the upper part according to marking and tighten it

Fit the strainer, the gasket and the cover.

Fitting

1.

Fit and tighten the feed pump. Do not forget the
O-ring, sealing against the hlock.

Connect the fuel lines,

Air-vent the fuel system [see scparate head line).

Cleaning the strainer

Loosen and remove the cover (1, fig. no. 46}, Remove the



CENTRIFUGAL GOVERNOR

Removing

1. Loosen and remove the timing gear casing, see
"Removing the timing gear casing”,

2. Remove the stop serew, located on the right hand side
of the engine seen from the governor [see fig. no, 48],
Remove the governor, using two scrawdrivers,

4, Clean all parts.

I|I
i
Fig. 49. Centrifugal governaor
1, Sliding pin 4. Ball bearings
2, Governor weight 5 Spacer
3. Gowvernor spring
Inspection

1. Check if the weights (2, fin. no. 49} are seizing or if
clearance between shaft and governor weight is too |
Check if the pin (1) is sliding easily in the shaft.

3. Check both ball bearings.

Fitting

Fitting is done in the reversed order to removing. Ch
that all moving parts move easily and oil them in bet
titting. NB Make sure that the groove in the spacer is fac
the stop screw,



COOLING SYSTEM

DESCRIPTION

Fig, 50. Cooling System, MD28 with reverse gear type MS

1. Reduction gear

2, Bea-waner pump

3. Thermastat

4. Thermostat howsing

To provide effective cooling water circulation, the engine is
fitted with & sea-water pump. This pump is fitted on the
timing gear casing and driven by the camshaft through a
carrier flange, The impeller in the sea-water pump is made
of neoprene rubber and operates against a cam,

The pump (2, fig. no. 50) sucks cooling water from outside
the boat through the externally located sea-cock strainer
and forces the water to the distribution housing [thermo-
stat housing).

The cooling water has the possibility of following two ways
from the distribution housing, The thermostat {(3) in the
thermostat  housing keeps the passage from the engine
closed at the same time as it opens the passage from the
distribution housing above the thermostat, The water in the
engine is therefore warmed up rapidly while the water
supplied by the sea-water purmp passes the engine through
the bypass without cooling it. When the engine has
obtained its normal operating temperature the thermostat
opens the outlet from the engine and the warm water is
supplied out in the bypass line. The engine and the exhaust
manifold is then filled with cold water and when this is
reaching the thermostat this cloces again the outlet from
the cooling channels,

In this way the thermostat balances cooling water eireula-

REPAIR INSTRUCTIONS

SEA-WATER PUMP

Fig. 51. Sea-water pump

1. Lacking seriw 6. Carrier

2. Caver 7. Saaling rings
3. Gasket 8. Cering

4. Pump housing 4. Shaft

5, Orring 10, Impelber

Replacing impeller

The impeller is made of neoprene rubber. The impeller can
be damaged if lacking water i.e. when the water intake has
been blocked. When replacing impeller, do it as follovs:

1. Remowe the cover. Watch out for water pouring in
through the pump, Pull out the shaft with the impeller,
using two screwdrivers, out of the housing just as much
as needed for removing the screw (1, fig. no. 51],
holding the impeller. Put a piece of rubber or similar
uncler the screw-drivers to preventi damaging the pump
housing.

2. Pull the impeller off the shaft. Clean the pump housing
internally and fit the new impeller. Fit the cover with
the original gasket, having the right thickness.

Replacing the sealing rings

1. Remove the sea-water pump. Watch out for water
pouring into the boat. Remove the carrier (B, fig. no.
51).
Loosen and remove the cover.

Push out the shaft together with the impeller.

o Lo

Remove the sealing rings.

1



7.

0.

11.

12

Knock one of the sealing rings in place using the drift
part no. 884499 One side of the sealing ring is
provided with a spring = turn this side against the
impaller,

. Fit the impeller on the shaft, Grease the shaft and the

shaft lodging in the cover with water resistant grease,

Push in the shaft with the impeller into the pump
housing. NB Be careful not to damage the sealing ring.

Fit the O-ring and the second sealing ring carefully.
{The spring loaded side of the sealing ring to be turned
against the timing gear casing).

Fit the cover wsing @ new, genuine gasket. Check the
carrier and the big Q-ring. Replace them if necessary,

Put the carrier onto the shaft and fit the pump.

THERMOSTAT

The thermostat is accessible when the thermostat hou
on the exhaust manifold has been removed. Watch out
water pouring into the boat. Test the thermostat w
water heating up. The thermostat shall open and cl
according o wvalues given in "Technical Data™, Fal
thermostat rmust be rejected. Use new sealing rings wl
fitting (MB3B has only one sealing ringl,

Fig. 52.

1. Thermostat
2, Thermostat hausing



ELECTRICAL SYSTEM

MD3B and MD2B with M5 reverse gear are equipped with
12 volt starter motor and alternator as standard.

MDZB with RB reverse gear and MD1B are aliernatively
equipped with dynastarter meaning & combined generator
and starter motor, operated by the flywheel by means of
W-belts,

IMPORTANT
For engines equipped with alternator:

1. Do not cut off the current between the alternator and
the battery while the engine is running. Thus if a main
switch is fitted, this must not be disconnected until the
engine is at standstill. Furthermore no cable must be
disconnected while the engine is running to avoid the
risk fo destroying the regulator,

2. Battery, battery cables and terminals must be checked
regularty. The battery poles must be well cleaned and
the terminals well tightened and greased to avoid
interruption. Furthermore all cables must be well

Cable marking:

Dager, Colour mm= AWG
A Bone-white 2,5 13
B Elack T3 15
ca Red 26 3
ch Red 2.5 13
o Gresn 1.5 15
B Graen 2.5 13
G Browen 1.5 15
H Blue 1,5 15
HE Blug 26 3
7

| 3 é?h DF D1 BP:GD 50 ||

tightened, no loose connections are allowed. MB Be
careful not to mix the plus- and minus poles of the
hattery with each other, when fitting the battery,

3. When using auxiliary battery for starting check first
that the rated voltage of the auxiliary battery is the
same as that of the main battery, Connect the auxiliary
hattery to the main battery — plus pole to plus pole
and minus pale to minus pole. Disconnect the auxiliary
battery when the engine has started. NB Never dis.
connect the cables to the main battery.

4. When welding (electrically) on the engine or on engine
equipment disconnect the cables of the regulator and
insulate them, Furthermore disconnect the battery
cables.

5 When repairing the alternator equipment always first
remove the battery cables (disconnect the barttery).
Same instruction is valid when recharging the battery
ocnboard.

6, MNever test a connection using a screw driver or similar
tocl in order 1o see if it sparkles,
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Fig. 53. Wiring diagram for MD18B and earlier execution of MD2B [with dynastarter)

1. Btarier button

2. Key switch

2. Charging control lamp

4, Oil pressure contral lamp
5, Switch

7. Charging reguiator

8. Dynastarter

9. Oil pressure relay
10, Battery, 12 Volt, max. BD Ah,

11 Adnim scilsak



Fig. 54, Wiring diagram for later execution of MD2B with
dynastarter,

1. Ky switch
2. Switch, ingtr, light
3. Temperature gauga
4. Ol pressure werning lamp
5 Revolution counter
6. Charging control lamp — dynastarter
7. Switch, optional lights
8, Connection block
9, Charging control lamp — alternator
10, Battery
11. Main switch
12, Dynastarter
13, Alternator foptianal)
14, Charging regulatar

arg 1.5
15

Wit &
- Tvory @
w t

18, Fuse
1E. Temperature sending unit
17. Sancling wnit — rev. counter INSTRUMENT PANEL

1E. Sanding unit — oil pressure
19, Remain, electrical eguipm

ENGINE

10 11
e s
Max. battery ; E
capacity B0 Ah ;
ary 12
e
¥ I'\j'_*'__f'
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Fig. 55. Wiring diagram, earlier execution of MD3B

Cable marking:

Deser. Colour mm2 AWGE
A Bone-white & 9
B Black 1.5 15
v Black 0,6 19
cH Al 0,6 19
G Red 35 1
| b Read 4] ]
D Green 1,5 15
o° Grean 0,6 19
G Brown 1.5 15
H™ Blus i 11
Hd Blua a5 1

1. Battery 12 Volr, max. 150 Ah.

2. Main swntch

3, Starter motor

4, Alvernator

5, Charging régulator

B, Ol pressure relay

7. Connection block to instr, panel

8. Key switch with startér button

4. Switch

10, Ol pressure control lamp

11.

Charging contral lamp

D.‘QC'GB

D

12

5

a[a

6

INSTRUMENT PANEL

clﬂ‘

2/

¢ 3
a0
o[

ENGINE
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=S S B E060)
A

cl1G|B

5
(__
B’ DI

L




Fig. 56. Wiring diagram, MD2E (with starter metor) and — —gnls W e—1
MD3B (later execuation) 3 ./"'ﬂ‘\ —.g

1. Key swith Giron 1.5 e
Green 18 P e - -
o Big 1.5
Bluets |

2. Bwiteh, instr. light
3, Temperaiure gauge

12, Alernator

13, Charging ragulatar

14, Fuse

15, Sending unit, oil pressure
16. Sending unit, emperature
17. Sending unit, rev, counter

4. Ol pressure warninglamp =
& Revelution counter |
. Charging contral lamp “:‘ | TR L |
7. Switch, optional equipm. { s R e e =
8. Connectien Block ; || E'E E
9. Battery

10. Main switch ‘ L_z-'

11. Starter motor =R | L

Gl 15
L=

INSTRUMENT PANEL

ENGINE
Max, battery capacity 150 Ah
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"REVERSE GEAR—-TYPE RB

DESCRIPTION

The Volvo Penta type RB reverse and reduction- gear has a
built-in reduction gear with ratio 1,87:1. Engagement of
"ahead" or "astern” is carried out by self-adjusting cones
which are retained in the engaged position by the propeller
thrust. The reverse gear and engine have the same lubri-
cating system.

A

el
-
B

£

H
L

When “ahead’” is engaged, the outgoing shaft with its cone
is moved forward and engagement occurs against the front
cone. Engine driving power is transmitted from the crank-
shaft gear to the internally toothed ring on the front cone.

When “astern™ is engaged, the outgoing shaft is moved
backwards and engagement occurs against the inner cong,
This functions through an idler gear and this means that the
direction of rotation of the outgoing shaft is therefore

reversed,

Fig. 57. Reduction- reverse gear, type BB, Ratio 1,871

REPAIR INSTRUCTIONS

DISASSEMBLING

1. Loosen the bolt {12, fig. no, 57) and pull off the
coupling flange {10) and remove the ballows (18). Mo
need ta remove the key {15).

2. Remove the interlocking housing (G), the spring (5],
the sleeve (4] and the blocking pin (8],

3. Hemowve the actuating lever from the actuating shaft
(1], Do not forget the key. Then remove the cover (21,
Remove the actuating shaft (149). (Motice the postion
of the stud (9], which has marked sides), See further
under “ Azsembling™.

4. Loosen the bolts on the casing (32), retaining the

casing to the housing (33). Knock off the casing, using
a rubber mallet.

Loosen the bolts [22) and remove the shatt (17) and
the sleeve [20).

o

pull off the gear (30). If the bearing (29] shall be
removed Trom the gear, loosen the bolts (26) and the
ring {26) where upon the ball bearing is pressed out.

7. Lift out the cone (28],
Remove the gear (31) and the bearing (34} from the
housing [33). Removal is facilitated by inserting a drift
into the two holes on the housing, knocking on the
bearing race and thus striking the bearing out of the
housing.

9. Drive out the shaft {40} with the gear {37] and the
bearing (36).

INSPECTING

Clean all the parts carefully, At the same time inspect the
parts and replace all worn parts, Fit new gaskets and
O-rings, Check carefully sealing rings for damage.

Wear on the friction facing on the gear {31}, which is most



Place the cone (28) in the gear [31) and measure %" as per
fig. mo. 57. The difference between X" and 85 mm (3.35
in.) decides the thickness of the shims (21}, H the
measurement, for example, is 83 mm (3.27 in.), fit a washer
with & thickness of 2 mm [ 079"). |f wear is so big that **X*'
i5 less than B1 mm [3.19 in.), the worn parts must be
replaced. The Triction facing in the gear and the cone are
not replacable,

ASSEMBLING

1. Fit the bearing (36) and gear {37} and press the shaft
inte the housing {33).

2. Fit the gear [31) with the bearing (34} in the housing
(33,

3. Put the cone (28] into the gear (31].

4. Fit together the bearing support {27), the hearing (29},
the cover (24) and the gear {30) to one unit and
tighten the cover {24), Fit the bearing so that the
recess on one side of the bearing is facing the cogs on
the gear {30). The bearing support (27) and the washer
{24} are fitted in a way that the middle through hole is
turned upveards.

Put in the unit in the eone (28).

6. Fit the shaft (17) and the sleeve (20) onto the cone
(28,

7. Fit the reverse gear casing (32) over the assernbled
parts and tighten it to the housing (33).

B Fit the bellows (18] and the coupling flange (10).
Check before fitting that the balt (12) is well tightened
and that the key (15] is well located in its kew-way in
the shaft (17).

2. Fit the carrier {9}, the shaft (1}, the cover 12}, the
blocking pin (B), the sieeve (4, the spring {5} and the
interlock housing (6). Oil in the parts before fitting.
The carrier (9) is fitted so that the O-marked sides are
in the longitudinal axis of the engine. Fit the actuating
lever and check the lever movements from neutral to
"ahead" and "astern”, these movements should be
equal. If movement one way considerably exceeds the
other, adjust be turning the carrier (9), This is designed
so that the centre for the rectangular section is offser
relative 1o the centre of the cylindrical section (the
quide). If the carrier is fitted so that the projecting side
is turned forward, the movement of the lever from
“ahead" to neutral is reduced. If the stud is turned half
a wrn so that the projecting parts is facing astern, the
movements of the lever fram neutral to "astern' s
reduced,

Then check that the reverse gear ongages in both
“ahead” and “astern™ positions.

CHANGING THE POSITION OF THE ACTUAT-
ING SHAFT

The clutch mechanism can be placed in different positions

Fig. 58. Rear section of reverse gear RB
imanoevering mechanism)

1. Interlock housing 5 Carrier

2. Interlock pin &, Bearing housing

3 Actuating shaft 7. Revarse goar housing
&, Qover 8. Plug — mil drainage

1. Drain the raverse gear from oil by removing the
drain plug (8, fig. no. 58).

Move the actuating lever to neutral,

Loosen the bolts retaining the bearing housing
attached to the reverse gear housing (7}, Pull -
bearing housing rearwards very slightly (facilitated
carefully engaging the lever], insert a knife between |
saaling surfaces and carefully loosen the gasket so i
it only remains attached to one sealing surface,

4, Turn the bearing housing to the desired position a
tighten it there.

I the key-way Is in such a position after the adjustme
that the actuating lever cannot be fitted, turn the shaft a
carrier as follows:

1. Loosen the interlock housing (1, fig. no. 58) and |
out the interlock pin (2).

2. Loosen the cover (4] without pulling it off the shaft.

Lift the shaft {3) with cover (4] out of the housing a
turn the shaft 1809 (half a turn). Also turn the carr
(5] half a wrn and then refit the shaft.

Refit the parts,

If 2 remote contral is connected to a RB-reverse gear,
must be so designed that there is no constant press.
on the control components of the reverse gear. Wh
the revarse gear is engaged for “ahead" or “astern’™, t
remote control should be completely off-looded so tF



REVERSE GEAR—TYPE MONO SHIFT (MS)

DESCRIPTION

The Volvo Penta reverse gear type MOND SHIFT has a
ratio of 1:1 and as optional a reduction gear with ratio
1,91:1, integrally built with the reverse gear,

Power is transmitted from the engine to the reverse gear
through a rubber carrier,

For manoevering '“ahead” or "astern’, the Volvo Penta
patented cone clutch is used, With this type of clutch,
engagement is both smooth and quiet.

The engaging power of the cone eluteh is influenced by the
size of the transmission torque. The greater the torque, the
stiffer wall be the clutch engagement with increased
throttling.

Fig. 59. Reverse gear type MS, without reduction gear

a
g =
c

REPAIR INSTRUCTIONS
DISASSEMELING
{Regarding special tools, see page 37)

1. Clean the reverse gear externally,

2. Drain the reverse gear from oil by removing the oil

Frant housing
Intarmediate housing
Reor howsing

3. Remove the four bolts retaining the manoevering
mechanism and lift the cover with one hand using the



A, Put the reverss genr stroght up, turming the conneotion

sido adaingl the einging dowrmwards, Bemowe the four
bolts (52} and lift off the rear heusing. 11 the reduction
gear s mounted, remove this instesd, Remova the
gaskot {44). |n the partition plane betwesn the rear
fiousmg Ireduction gear respectively) and the. inter:
medinte housing, two shaft ends can be: spen. Put a
piece of tape over those shaft ends, preventing tham
fram Talling out; when the reverse gear (6 Turnad

Turn the reverse oear and put it in.a sorew yvise. Ligp
o) 884162

Remoue the lock ring 1B} and pull out the sldeve [9)
using toul no, BEA490, Pull of the carmigr (1) using 8
pullgr,

Looser the four bolts (23 holding the mrermediate
housing and the Tront housing together,

Loosen the holt (100 and unicrew it two to thres fUms

9. Turn the revarse gear and put it on the fange of the

10

1

Tront housing, Loosen the lackring [41) and 1ift off tha
weasher (400, Remove the quide-pin (42} fram the shob
(36), using a‘plier

Use & rubber maller and knock carefully the inter-
mediate hausmg from the Tront housing. Then 11Tt the
intermediate housing carefully straight upwards, Pre-
vent the shafts (51} from falling out of the inter-
mediate housing. Keep them in place by putting a piece
of tape over them. Collect the neddle-bearings (37 and
300 -and the spacer (38].

Rarrane the goupling socket (31) from the shaft.

Ingpeet the four disassambled main units: front hoosing,
intermediae  housing, eductlon gear aned  rear housing
ragpectivaly and the shifting mechanism, By break-down in
the reverse gear, disassemible it and inspect it carsfully.
When minor Faults sppear and when these can be lotated 1o
gither of the four main units, disassemble only the onit
concernad (ses under respective head lnel.

Frant housing

1.

Femove the bolt (10). NB Do net forget the washers
(12 and 13) and the ghimms (141,

Puil eur the shatr (3G). NE Do not forger the
neddie:bearings (28 end 30) und the spacaer (28],

Rerove the sealing ring (41,

Inspact the beaciog (8] gnd the gese (15], 1 these parts
it b mpbogad, opermtions & iocl, & must be caccied

5. Romove the key (161 and the lock ring {5

Piess the gear out of the front housing, Use drift
8B4263, '

7. Ladsen thelock ring (7) -and presscout the besring
using deift no. 884265,

Intermediate housing
1. FRemiove the tape and pressout the shafts (51), ou

the planet gears (47 and 48}, Remove the bearings |
and the sleaves (48],

2 |nspect all bearings, hushings and gears of the ir
rmediate housing, If the gears {32, 47 and 48) or
bearing (34) must be replacsd, operations 3—8 be
are carrid out. As the bearing (34) by digassamb
il is subject 16 unfavourable stresses, it shoul
rejected and replaged by & new one,

3 Refit the ihafes bt the plaret gears (81], spacers |
bearing (48) and bushings (A5].

Loosen the lock ring (35,

§  Press out the gear [32) using the drift no. 884
Check that the cogs of the gear Fit into those ol
planal gears,

8 Loosen the ek ring (33).

Drift out the beasing 134) using dritt no. 884168,

B Aemove the bearings of the two planet gears (47
A8, the spacers and shafts, Then 1ift out the two g
of the intermediate housing.

Rear housing

1. Carafully clean the unit. |nspect the bearing {54}
the sealing ring (561 1 any of them mugihe repla
operations below must be dartied out

Loosen the lock ring 153},

Press the flange {57) our of the rear housing, t
slgeve no, BB4 162

4,  Remowe the sealing ring (56),



Reduction gear (disassembling)

Fig, 60, Reduction gear

1. Remove the plug (75) and the bolt (73).

2, Pull out the gear (70} using the puller no. 884078 {put
d spater hetween the centre bolt of the puller and the
threaded stud).

3. Carefully knock out the gear (64) 1egether with the
bearings (61 and 63). Use a brass drift.

Remaove the sealing ring (57).

5, Carefully clean the parts and inspect the bearings and
gears, |f any of them must be replaced, see respective
paragraphs below, MB the bearing (69) in the big gear
{700 and the big bearing (BB} must be replaced after
having been disassembled. To avoid damaging the
bearing (61}, when pressing out the gear (64), hold
against the inner race of the bearing.

6. Knock outl the bearing (66] using a drift.

Remove the lock ring (58] and pross out the aear (G4}
using drift no. B84266. Remove the spacer and the
inner bearing. Carefully remove the inner race of the
bearing {63) using a thinn brass drift.

8. Press out the bearing (69) using a suitable slesve or a
drift,

Manoevering mechanism (disassembling)

Knock out the clamp pin (28, fig. no. B1) and pull out
the pin {25). Remove the lock wire, the springs (17} and
the balls (1B) {earlier execution of the reverse gear has
enly one spring and one ball), Pull out the off-centre
piston (22). Remove the sealing ring (27 1.

Clean and inspect the parts carefully. Replace worn
parts.

ASSEMBLING
Manoevering mechanism (fig. no, G1)

1.

4,

Fit the sealing ring (27) in the cover wherehy the
spring loaded side of the sealing ring is turned inwards.
Always use a new sealing ring.

Fit the off-centre piston {22). Fit the pin {25) and the
lock pin with the clamp pin {26}, Take care to fit the
clamp pin in the middle of the off-centre piston,

Fit the balls [18] and the springs (17). Apply a lock
wire in the groove of the cover and use it o compress
the springs. Cut off the lock wire and push down the
gnd af it into the recess of the cover, The only task the
lock wire has to perform, is to hold the springs during
the fitting of the manoevering mechansim,

Fit the slide laver (19), the spring and the Q-ring {201,

Reduection gear {fig. no. G0}

1.

Press in the big bearing (66) into the gear housing,
using the drift no. 884438,

Grease the sealing ring (67) and press it in, using drift
no. 884488,

Press the bearing (69) into the gear (70} using drift
no. 884488, Carefully push the gear through the
sealing ring {671, Use a rubber mallet and knock down
the gear, just so much as to allow the fitting of the bolt
{73) with washer and new lock washer, Tighten with a
torgue of 55 MNm {55 kpm} (40 Ib.ft.]. Fit the plug
(756} after having replaced the C-ring,

Press the bearings (61 and 63} and the spacer (62 onto
the gear (64} using the drift no. BB4263. (Do not fit
the lock ring until the whale unit has been fitted into
the housing). Turn the housing and press down the gear
wogether with the bearings, using drift no. 834500,
Turn the gear, while pressing it in, allowing it to cog-in.
Fit the lock ring (59),



Rear Housing Front housing

Fip. 4. Front hoosing

Fig 62: Hear housing
1. Fit the guiding pins {60, fig. no. B3] in the Tra
hesmg so far that they project approx: 2 mm LO8
above the partition plane:
1. PFresyin the beaving (B4] into the rear housing, Lsing
drift no, BEA4EE,

2 Lock the bearing with the fack ring [55)

2. Press |nothe bearing (6, fige no. B4 inte the fro
hausing, using the drift no, 854500,

Lok the boaring with the loek ring (71

3 Fittha gedl ;
fraha fadling ¢ing (B4 4. Press the gear (18] nta the bearing, using drift n

4 Grease the sealing ring and press in the fange (57] NB HEAIB3. (Use the tool no, HB448H to hoid against 1
Haold against the inner race af tha haearing, using drift inner race-of the bearing),
no. 284263

5 Lpek the gear with the lock ring (5]

L { I i : i ; ;
b, Lock the flange with lock ring (53] T pretest thi saalingring 8) wiben fkting: put fi

sieeve no. BE44ET over the shaft end of the ge:

Grease the smaling ring and it i1 Turn the spr
Intermediate housing londed side of The sealing ring against the. bearing, [
not prass in the sealing ring further than it is aven wi
the edge of the housing, Remove the sieeve and fict
koy (18

Assembling the front housing with the intern
diate housing (fin, no. 83 and B4)

1. Fir the needle bearings. (28-and 30} and the spacer (3
omo the shaft (26)

2 The shafr is beirg ftted jn the gear of the fre
housime Flt the bolt (10) with the steel washer (1
brgss washer (13) and the shims (14). Do not scr
down the bolt compietely, iwo ar threa turns sho
remain until it bottoms

. 3. Turn the gear an let it rest on the conmection flan
Fig- 83, Intermediate housing. Then put the coupling socket (32) onto the shaft (3
MNE The drilling in the coupling socket shall be turn
against the front housing,
20 Press in the beoring (341 into the housing, using drift A :};:;Euahfh::ig: Ig‘ztmgs (37 and. 39) and the spa
mo. 584500,

3. Place the planet gears (47 and 4B} on thelr respective
logations in the intermediate housing. Then fit the
bushings, the bearings, the sleeves and shafts of the
planet gears. Put @ plece of tape over the shaft ents 10
prevent them from falling out,

4, Press in the gear {32) into the bsaring (34] using 7. Connect the intermediate housing with front housi
drift 884263, NB Hold against the inner race of the Turn the shafts of the planel gears, using a sor
bearing, using drift no. BB4488. Check that the cogs of driver, so that the locking pins (50) will be located

1. Fit the lock ring {33) into the housing.

B, Put:a new gasket |3} on the sealing plang of tha fr
housing, NB The holes' in the gasket for the guidi
pins {50] niust be located correctly.

. Ramove the tape, locating the shafts of the planet ge
in the intermadiate housing.



0.

11.

12,
13.

14.

15,

Fut the brass washer (40] onto the shaft. The grooves
of the washer must be located correctly relative to the
pin {42},

Lock the brass washer with the lock ring {41). NB Use
a new lock ring. The operation is facilitated if the shaft
is lifted upwards.

Turn around the reverse gear. Use tool no. BB4152,
fixed in a screw vice,

Tighten the four bolts (2] an belonging washers,

Tighten the bolt (10}, Tightening torque:; 100 Nm (10
kpml (72 Iofr.). Measure the axial clearance in the
shaft unit (see fig. no. 65). The clearance should be
0,2=0,3 mm (.008"—.012"). Increase or decrease the
number of shims until the correct clearance is reached.
The shims are available in two thicknesses, 0,1 mm and
0,5 mm (004" and 020).

Fit the O-ring (11} on the sleeve (9). Grease the O-ring
and push the sleeve into the gear. Be careful not to
damage tha Q-ring.

Lock the sleeve with the lock ring (8 |

Fig. G&.

FINAL ASSEMBLY

1.

Fit the manoevering mechanism into the gear housing
so that the bolt (23, fig. no. 61} in the off-centre
piston is moved towards starboard,

Remove the bolt (23) and all shims (24]. Tighten the
holt and put the mechanism in neutral position. Try to
turn the shaft {(36). NE To be sure that the coupling
socket 15 turning with the shaft, the outgoing shaft end
must be turned. Add one shim at the time until the
shaft can be turned without resistance. After the

3

Fit the key (18, fig. no. G4) on the gear {15}, Warm up
the carrier {1} to approx. 1509 C {3009 F) and fitit.

Reverse gear without reduction gear

da.

4b.

Turn the gear and let it rest on the flange of the front
housing. Remove the tape holding the shafts of the
planet gears in the intermediate housing.

Turn the shafts of the planet gears, using a screw
driver, so0 that the locking pins (50) will be located in
the grooves at the shaft ends.

Reverse gear with reduction gear

fa.

b,

Measure on the intermediate housing the distance from
the outer bearing race to the rear plane of the housing
(A, fig. no. GG).

Measure the depth of the corresponding recess in the
reduction gear (B, fig. no. 66). NB The old gasket
should be included when measuring,

de.

4d,

Fig. G6.

Increase or decrease the number of shims until a clear-
ance of about 0,1-0,2 mm (,004"— 008") is reached,
The shims are available in two thicknesses, 0,1 mm and
0,35 mm (004" and .014").

Turn the shafts of the planst gears, using a screw
driver, so that the locking pins (50} will be located in
the grooves at the shaftends. Put a new gasket on the
rear plane of the intermediate housing and connect the
reduction gear,

All reverse gears

B
8.

Fit the oil drain plug, (43, fig. no. 63).
Fill oil. Check with the oil dip stick that correct

At hae hoan Fillad
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SPECIAL TOOLS

ENGINE
CHERL EEADGT HE40FE ananyy BE40RS
C - f
' -'11-,“{5'}5;; BFL

Ba44E% F991.450 M4 HE2495 G414

T

Part. no.  Description

8B4057 Control device for injection angle
284077 Drift for fitting copper sleeve
884078 Puller for crankshaft and erankshaft gear
284081  Puller for copper sleeve
884085 Spreader tool for copper sleeve
BR4480  Tool for remaving and fitting of main bearing
BR4407  Tool for fitting of sealing ring for inlet valve
884499  Drift for fitting of valve guide

0091459  Drift for remaving of valve guide

0004128  Beamer for valve guide

8004154  Drift for remaoving and fitting of rocker arm bushing

REVERSE GEAR, TYPE MS

884470 284500

UM EY

Part. no,  Description

BE4487 Sleeve for fitting of front sealing ring
AB4488 Drift for fitting of gear

884400 Puller for sealing sleeve

884500 Drift for fitting of bearings



TECHNICAL DATA

ENGINE
General
Type designetion: » ..o iwew i ciseaais

Cutput (DIM] at 42 rfs (2600 rpm}, KWIHp) . .
Mumber of cylinders _ . _ . .. .. ... .......
Bore, mmifin) . .. 0 oo o i e
Strolee, mm {in.}
Displacement dm? {cw.in,)
Compression Fatio . .. ... e onenan.
Compression pressure -.'-.'hlie l.urmng anging

with starter motor, kp/fem? {psd) ... ... ...
Direction of rotation, seen from flywheal . . . .
High idling speed, rfs {rpm.) . ... .. .. ...
Low idling speed, rfs {r.p.m.)

Cylinder block

Material .
Bore, standard, mm hn ] .............. 2
0.762 mm oversize, mm (in.}

Piston

MaXetall e in i O s s u anr cs
Height, total, mm tm:l ................
Height from gudgeon pin centre to piston
top, mm (in.} . .
Piston c!earance in cvllnder mm hn :I
Pistons available as:

Standard, mm (in.} | o

0.762 mm {0307} oversize, mm [|n ]

Gudgeon pin

Diametre
Gudgeon pin buﬁhing dlamﬂtle mm 1|n ]
Clearance gudgean pin — bushing, mm {in). . .

Piston rings

Compression rings
Oil seraper ring
Top compression ring is chrﬂm ium-| plated
Piston rings available as:
Standard, and
0.762 mm {0,030 oversize

Piston ring clearance in groove, axially:
15t compression ring, mm {in .. ... .. ..
Znd compression ring, mm dind oL L.
3rd compression ring, mm dng oo oL L.
Qil seraperring, mm {in.b .. ... ... ...

Piston ring gap in cylinder;
15t compression ring, mm {in.)
2nd campression ring, mm (im) .. ... ...

MD1B

7.4 1101
1

0.56 {34.3}

MD2ZB MD3B

18.4 (25) 26,5 (36)

o 3

BE.O (3.5)

00,0 (3.54)

1,12 (68.4) 1,68 (102.5)
17.2:1

20-24 (284-341)
Clockwise

45 (2700)

0.2-10.8 (560-650)

Cast iron
838.90 (3.500}
829,66 (3.491)

Light-alloy
103 i4.055)

65 12.559]
0.10-0.14 {0.004-0.005)

88.78 (3.485)
89.54 (3.525)

28.000-28.004 (1.1024-1,1025)
28.014-28.025 (1.1025-1.1033)
Close running fit

0.060-0.092 {0.0024-0.0036}
0.060-0.092 (0.0024-0.0036)
0.040-0.077 (0.0016—0.0030)
0.030-0.062 (0.0012-0.0024)

0.40-0.55 {0.0157-0.0217}
0.30-0.45 {0.0118-0.0177)




Cylinder head
Material . ....,.,

Crankshaft

Crankshatft axial clearance, mm (in) .. ... .
Main bearing radial elearance, mm [in} . .. . . .
Big-end bearing radial clearance, mm {in.) . . . .

Main bearing journals

Diameire
Standard, mm {ind ., ... ...
0.254 mm [.010") undersize, mm {in.] .. .
0.508 mm (0207} undersize, mm lin.} .. ..
0.762 mm (030"} undersize, mm {in) . ...

Main bearing shells

Thickness
Standard, mm (in,) ... .....
0.254 mm [,010") oversize, mm lin) . .. ..

0.508 mm [.020") oversize, mm (i} .. ...
0762 mm .030") oversize, mm (in} ... .,

Big-end bearing journals

Diameter
standard, mm {ind oo vn i i iws as
0.254 mm L0107} undersize, mm (in) .. . .
0.508 mm 1.020"') undersize. mm f{in.} . ...
0,762 mm (030" ) undersize, mm (in.) . ...

Big-end bearing shells

Thickness
Standard, mm {in} .. ... 000,
0254 mm (,010°) oversize, mm {in) ... ..
0.508 mm [.020") oversize, mm {in,) . . ...
0.762 mm [.030") oversize, mm {in,} . ... .

Piston rod

Axial elearance at crankshaft, mm (in.) ..., ..

Camshaft

Axial clearance, mm (in.)

Radial clearance in bearings, mm {in.} . ... ..
The bearings are bored or reamed after

being pressed in

Litting height of cams, mm (in}) .. ... ... .,

Valve system
Inlet:

Disc diamater, mm n) L L, . 0 e e s e e ..
Stem diameter, mem {imd L. L L L L. ...
Valve seatangle ..., ... ... ..........
Seat angle ineylinder head .. .. ... ... ...

MD1B

i MD2ZE MD3E

Special-alloy cast-iron

0.08—0.35 (0.0031-0.0138)
0.038—-0.100 (0.0015-0.0039)
0.054—-0.099 (0.0021-0.0033)

66.646-66.665 (2.6239-2.6246)
66.392-66.411 (2.6139-2.6148)
66.138—-66.157 (2,6039--2 6046)
65,884 65,003 (2.5939--2.5945)

2.136—2.145 10.0841-0.0844)
2.263—2.272 10.0891-C.0894)
2.3890-2.399 (0.0941-0.02944)
2.517-2.526 (0.0991-0.0294)

53.966-63.885 (2 1246-2.1254)
53.712-53.731 (2.1146—2.1154}
£3.458-53.477 (2.1046—2.1054]
53.204-53.223 (2.0946-2.0354}

1.384-1.391 {0.0545-0.0548)
1.511-1.518 (0.0595—0.0588)
1.638-1.645 (0.0645—-0.0648)
1.766—1.772 (0.0695-0.06088)

0.05—0.25 {0.0020-0.0093)

0.05—0.15 {0.0020-0.0052)
0.03-0.09 (0.0012-0.0035)

5.75—5.86 (0.2264-0.2303)

38 (1.496)

7.955-7.970 {0.3132-0.3138)
44,50

45,09

e



Exhaust valve:

Disc diameter, mm{in.) ... o0 en e,
Stem diameter, mm {in.d ... ... L.
Valve seat angle ... ....

Seat angle in eylinder head T
Seat width in cylinder head, mm [|n F
Clearance, warm engine, mm {in.} .........

Decompression device

Max, depression of exhaust valve, mm fin.) . . .

Valve guide

Lengthmmelin]) ssnicmigme st e s
Inner diameter after fitting and reaming,
mm lin.) . :
Height dbmfi.' eyl |nder heal:l- SAring suria{:e
Ll e e e
Clearance valve stem — guide:
Inlet valve, mm{im) ..o oL
Exhaust valve, mm (irn.} . ... ... ...,

Valve spring

Length, unloaded, mm {in.} .. ...........
loaded with 300+20 M (30+2 kp)
166, 1424.41 Ib), mm (in.] :
loaded with 560+ 30 N (5623 kp)
(123.46+6.61 1b), mm (in,]

Lubricating system

Qil capacity, engine, dm3 {Imp. qts. = US gts.)
incl RB-gear, execl filter ... ...........
1B iy R B o et
excl MS-gear, excl filter . .. .., ... ... ..
inalfbeer ool e i i
Oil-grade, according to APl-system
Viscosity
above +20° UGB FY L vv v vovivinsa
below +209 G IBB2 F) o oo euniimin
Cril-pressure, warm engine, idling,
kpfem? (ps.il) . ;
Dil-pressure, warm enging, masx r.fs
RO ) s e e

MS-gear

0il capacity with reduction gear,
dm3 (Imp. gts, = US qts.) SR
Oil-grada/VisCosity . . .. .inin e i

Lubricating oil pump

U oo g B 8 08 S e B e B
Spring for reduction valve:
Length, unloaded, mm (i) .. .........
loaded with 252 N {2.5£0,2 kp)
(5512044 psi), mm lin) ... ... ...
loaded with 3542 N {2,5£0,2 kp)
(7.7280.44 psi), mm (in.) ... 000

MD1B

1.7 (1.6=1.8)
1.95 (1.7=2.1)
1.7 (1.5=1.8)
1.95 (1.7=2.1)

| MD2B | MD3B

34 [1.338)

7.925-7.940 (0.3120-0.3126)
44,59

45.0°

approx. 1.5 {0.06)

0.35 (0.014)

0.5 10.020)

59 (2.323)
8.0-8.015 (0.3150-0.3156)
18 (0.709)

0.03-0.06 (0.0012-0.0024])
0.06-0.08 (0.0024—-0.0035)

50 [1.260]
39 {1.535]

32 {1.260)

3201{2673.2)
325 (29=3.4)
3.01(2.6=3.2)
3.25 (2.9=3.2)
For service CD1!

5.5 (4.8=5.8)
5.75 (5.0=5.0}
5.5 (4.8=5.8)
5.75 (5.0=6.0]

SAE 20
SAE10W

0.8-1.5(11.4-21.3)

2.0-3.0(28.4-42.7)

0.60 {0.53=0.63)
Same as in enging
Gear

40 (1.57)

34 (1.34)

31.5(1.24)




Fuel system

Injection pump, make Bosch

Injectors, make Bosch,
MNozzle holder
Mozzle
Hole diameter, mm (in.}
Opening pressure kp/cm2 {p.s.i.)

Pre-injection angle

Fuel filter

EEWRE v st a
R TSR s v i s B oA

Feed pump

Feed pressure at 42 r/s (2500 rpm),
ke () e R e

Electrical system

Battery voltage, W
Battery capacity
MD28 and MD3E with starter {not
dynastarter), Ah
MDO28 and MD1B with dynastarter, Ah
Dy nastarter
W ke B o e R S S ST
Genarator outpul, ME@%, . o v v e v v v e vn s
Generator output, continous, W. . . ... ...
Starter motor
Wlakie Boseb:teosy vl sl d el e s ey
Cutput kW (Hpd . . . . ...
Alternator
Make SEV Motorola
Ot WA e s ey
Specific gravity of battery electralyte:
Fully charged battery, gfem3. . .. _ . ... ..
Start re-charging at g/fem2

Cooling system

Thermostat, type . ..,....
Starts openingat  C{®F) .. ..........
Fully opan at @ C (2 F)

Reverse gear
Type RB

Ratio without additional gear
with additional gear
Lubricating systemm . . .o v v e v e v as

Type MS

Ratio with reduction gear
Lubricating system
Oil capacity incl reduction gear, dm3

MD18 | MD2B

PFRI1K75A3B0/11 PFRZKT5A381/11
KBLBTSTE4
DLLATS0S57Z0

Four, 0.27 (0.011]
170-178 {2417-2531)
23=26° hefore T.D.C.

Bosch FJ/DW 2/3
Bosch FJSJ 32 U7

Piarburg PE 15672

0.65-0.85 (8.2—-12.1)

12

Max. 150
Max. 60

LA/EJDDM2/2900 +1,0R 2
135
a0

0.001.215.002

1.344 {1.8)

827302
450 (38}

1.275-1.285
1.230

Bellows thermostat

60 (140
74 (164

73-77 [(164—-170}
90 (194)

1.87:1
3.421
Commaon with engine

1914

Separate (nol common with enging|

PFR3KY5A3B2/11

57=60 (134140



WEAR TOLERANCES
Cylinder block

To be re-bored when wear attaing [orf
engine has abnormal ly high oil consump-
tion), mmbingd . ... ...,

Crankshaft

Main- and hig-end bearing journals
allowed ovality, mm{in.) . ... .. .......
allowed taper, mmifin.) .. .., .. .......
Max. axial clearance on crankshaft,
mm {in.)

Valves

Valve stemn, allowed max wear, mm (in.} ... ..
Max clearance between stem — valve guide
inlet valve, mm{ing ............. ...
exhaust valve, mm {in) . ... ..........
Edge of valve disc should be minimum,
IR s v sy e P R e o T T
Distance from valve disc to contact surface
of cylinder head, new valve, maximum,
NG, coemsnmnr i e s et

Camshaft

Bearing journals, allowed ovality, mm {in.} ...
Bushings, allowed max wear, mm (in) ... ...

TIGHTENING TORQUE

Cylinderbead muts . .. .o vivinnvn s
Cylinderhead bolts . . . ... ..o it
Intermediate bearings .. .. ... ...
Bolt for crankshaftgear . .. . ... .........
Bolt for coupling half {engine with

MS-reverse gear)
T =T T A i L
Piston vt BobEs covow oo snrre i ats
Injectors

Carrier for water pump . . . .. oo v s v e v e e
Main bearing cover

MD1BE MD2E

0.25 {0.010}

0.06 {0.002]
0.05 {0.002]

0.40 (0.016)

0.02 (0.007)

0.15 (0.006)
0.7 (0.007)

1.0 (0.039)

2.5 {0.098)

0.03 (0.001)
0.05 (0.002)

MNm (kpm] (lb.ft.)

110 (11) (80)
45 (4,58) 133)

| MD3B

| 80 (8) (58]

80 (8) 158)

140 (14) (101}
700 (70) (506)
65 (6,5) (47)
20 (2,00 (14,5)
B0 (B} (58]
45 (4,5) (33)

| 120 (12) 187)

| 320 (32) (231)




VOLVO PENTA

CORRECTIONS AND ADDITIONS TO WORKSHOP MANUAL, PUBL NO 2668

On page 12 of the above-mentioned manual, the thickness of the compressed cylinder head pasket has been
given as 1,2 mm (0. 047"). Please alter this measurement to 1.4 mm (0. 055"). You are also requested to
alter the measurement "A" in the example on the same page, fmm 2.8 mm (0. 114") to 2. 7 mm (0. 106" ).

Also, the control rod travel on page 20 has been indicated at 8, 2 - 0.1 mm (0. 323 ¥ 0. 004" ) This measure-
ment apphf:s only to the MD3E. Please msert the following measurammti for the MD2B: 8, 6 - 0.1 mm
(0.339 * 0, 004"), and for the MD18: 9.1 * 0.1 mm (0. 358 2 0. 004").

MNew delivery valves

The fuel injection pumps have been provided with a new type of delivery valve with effect from the following
engine serial numbers:,

MDI1B: No 20471, MD2B: Mo 17507 and MD3B: No 2276, The earlier type (part No 243419) has been replaced
by the so-called "cross” valves with part No 833744, Only the new type of valve will be stocked. Different kinds
of valves may not be fitted on the same pump,

On engines with the new type of delivery valves, the control rod travel is shortened by 1.5 mm (0. 06*y%), on
these engines the control rod travel should be 7.6 £ 0. 1 mm (0. 3 £ 0. 004") for the MD1B, 7.1 = 10,1 mm
{0.28 * 0.004") for the MD2B and 6.7 F 0.1 mm (0.26 0. 004"y for the MDAB,

NOTE. If the control rod travel is alterd, the high idle, 45 rfs (2700 r/m]), should be checked and if necessary
ad justed.

%) This measurement corresponds to 1. 5 turmns on the adjuster serew for the MDLE and MDZ2B and two turns for
the MD3E,

Adjusting the pre-injection anple

In a number of cases when adjusting the pre-injection angle, there has been some difficulty in obraining a
sufficiently large angle (23 - 26° B. T. D, C.) in spite of the fact that only one seal has been fitted between
the fuel injection pump and the timing gear casing. Where such cases arise, larger rollers must be fitted on
the lifters of the pump elements, When larger rollers are required, first measure the old ones. Then select

a size corresponding to the measured pre=injection angle. Rollers are available with a difference of 0.12 mm
(0. 0047") between each size class. A larger diameter of 0. 12 mm (0. 0047") on rollers eorresponds to 2n in-
crease in the pre-injection angle of about 1. 2%

NOTE. If a pump has rollers of different sizes, the diameter must be increased equally as much on all rolless,
Check the pre-injection angle with the help of a Wilbaer tube each time the injection pump is removed.

Shims for cylinder block

A later type of shims fitted between the cylinder block and crankcase has heen prepared with a special kind
of sealing agent and has been provided on both sides witha protective coating of plastic.

Important: Thoroughly clean the sealing surfaces on the engine with a degreasing agent and remove the
plastic coating on the shims before firing it. Otherwise leakage can occur.

il filler pipe on MD1B, MD2B

In order to avoid oil leakage between the oil filler pipe and the manual starting housing, the O-ring must be
greased and must be fitted in the right pesition during the installation.




