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Volvo Penta Service

Tour Yolva Fenta marina enalne eansiz's of a large aumber of com
pengnl parts runnlng in close co-operotion with each ether, ond regular
sarvicing and inspection i3 necatsary ta ensure tha bast ronnicg, In
erder fo maoke 1his pessible, Yalvo Penta hes built up an extensive
sarvice natwors, Inoall larger towns all over the world you will find
medern warksheps with specially<rained personnel or your service,

YWalvo Fenta dealers and sorvica statlens ere 2quipped with (ke mo-
sazagry speciol bools and wlae have comprehensive stocks of spare
party, which Is your guoranize for genvine Yalve Parie spere pars.

Guaranteea

Every engine iy occompanied by o warranly booklet which prowides
the arigintl pur\chcl:cr willy a fuarantes against any foult In marnu-
facture ar l:I!ISE'-'ni.'lly. The sxient af tha guarantee |z set cut in tha war.
ranty certificare, which we wauld ask you to study closely. In erdar Tor
our guoranles (e be walid, huwewur, mointenonce directions given in
this iastruction boek must ba complisd with and in cose of any douls?
wa would osk you Fo conloct eor outherized dealer,

In crelar to ansure promph servies, yeu should alwoys state the engine
iypa desfgnotion and seriol number In all correspendence. The serial
number is located an tha framsmisslen cever an the starboard side of
thir fuel Injaction pump.
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Engine type MD 1
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Fitz.

1. Shoft for starting handle 4,
2. Ol pressuen gavge fnst 3
an sngire with alelienl b,
wyuigmeall 4
3. DPecompreston [syer B

PRESENTATION

Part slde af ongine.

&ir zluanur !
Valve cover o,
Manavyering lever 1.
Fuel Filter

Roverse and redurtian guar

Epa-wnter pump
il dipatick
Redwelng walve

Faalna typo M1 e a l-eylinder, d-strake marne diaeel engine with
averbeod valves. The tolsl disglocament is 0245 ligres (37 cudnld
The combustion chamber is designad far direct injectian of the fual,
wehich mrgans lowes possizle fus? cemwmplion, smoath wibration-free
roaring and lmredlote starling.
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PRESENTATION

;7 f'ﬂ"'\l
I:H.-‘I "__3__.1
Fig, 2. Starboard side of onglne.
1. Fusl Injacilen pumg 3 laspaction cower
2. nlecier &, Canirel arm

The fuel =ystern Includes mn efficlant replacealsle fusl filter whick pro-

tncis againgtdnterroplions ia ranning. .
Tha engire is lubricaled through o pressere lukricaling syslem whese

an afl pump dellvers 1ha carrect armewnl of lubdeating afl 1o all Tube-

eidfing paints ot ony given EFs&L

Tha engine @s equipped with hand staripg. Elechiiza! ilarting is op-

tianal, To focilitete storting there s o decorpression device on the

cylindar hoad,
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PRESENTATION

The #rgine iy seowalercoolsd, A tharmastat autarralically malnlzine
Ine aperating lermparsiure wilhin he mioyt suitable ronga.

The tonnecting red bearing shuil is occessible fnraugh the inspecticn
dotr an the crankoase, &lso regjor repais can ba carried out ihraugh
his daar withaut it halag necessary ta 1ifl e engine off the bad.

The @ngiae has on enclesad crankoose wertilatlan sysham 1o prevent
vapar frem entering (ke eagine room. The syslem coneists of a filter
with conpestions ang an oil trop built into the spocs ohava the lapaet.
Thraugk this system the vapos in the cronkoose §s sucked direstly infe
the air intuke manlfold and inta tha eyliader.

Engine cid marine eguinment are desipned for masimum langth of
life and safery. During the production all pars have besn subjocied
1o a mast savers insoection with hlshest demands on gualily,

a1 parts subject o wosr are sasily replocesble and spare parts are
swailable, machivad o the exoct islarascas.

Thi paweer is frasamiting from the argive to tha propefler shaft thrasgl
a reverss gear iype Yelea Pania BB with reduction 1.07:1.
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PRESENTATIOHN

Instrumeants
Engine wilih hand starting

Engirms with hand stasting are Fitted with an il prasivre gauge (2,
Fig. 11 shawing lhe oil pressurs i e angine lubricating system. Whan
the ergine |8 warm and idling, the pressore chould be 1.5=32.5 kgsem?
(2324 b, fsq.in.

Engine with sincivical egulpment

Fngines with alactrical cauipment have an sl prossure worning lomp,
charglng contral lnmp, key swiich, sfarter butlon and swilch far extra
light maunted on ane inslramenl pancl, Ergines with alecirieal aeuia.
ment da aat hoeve any oll pressore gouss 13, Fig. 1L

Fig. 3. Instrument ponel for ergine with elecrlcal equipment.

Charging conirol lamp
Durlng nermal ruraing the chargirg ceniral lampe shawld be out, which
indizates thas the garerstsr i charging,

Starier bulion
“When the bulien i3 puskad fn, o seloy s conneded and the slarler
guneraior sperales as on elecirical mater grd tures the engina erank.
shafl through V. bells,

Switah
Thizs switch can be veed lar wining on and off an axtra light.

Koy switch
The key is wsed to switch on the curranl, 11 skeuld ba angagad whan
the sngire is sunning — disongeged when the engine is slopped.

il pressure warnlng lamp
This lights up when the ail precsurs is toa low, When the engine i
runnrg, tha warning fomp shauld be awe, whith indicates thoei ihe
oi| pressure in the engine is seffidlent
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Running instructions

Frocedure before starting

. Chack the oil leval in rha enging craakecse (sea “Sarvicing”, page
3L The oil dipsiich s unscrewed by turring 1= ant-elackwise. The
il level show'd be hetwsen the swo morks on the dipsiick ond
should never be allawed ra go down kelaw tha lower mark, When
mreeiiary, lop wp wilk Diasal lubricating oi! "Service D57 of the
same mcke s earlier vsed in the ergine ||'|r|:u,.gi|_-'i-.a r'|ii||q ke
oo the volve cosir, Moke sure thot the dipstick |s serewed on
proparly ogein,

S

HOTE. The oil sump is comman la englne and reverse gear ond
the ai! level for beth is eheckad with 1he seme dipstick.

2. Tighlen the greose cup an the sea-wates pump ans form jses
YServicing" paint 20

1. Chack the fuel level in the wink ard open the coack for Fuel fead
iz lhe engine.,

IF the @igine bas been aub of aneration for o longer paried, alr-
ward the fusl rystem in accordonce with the instructions glwan
urder “Servicing paiat B,

Fig. 4. Fuel fnjection egulpmant,

Aol weraw

CElEr SErEW

Filler plug

I:'ﬂl"\irl =l "=r ﬂnlr-uff
Fisel pipa

Adr-vin| screw

Doy grorning fonirel rod
Spead centeal arm
Tredss cup Dien-eoter

PO -

= e = L

awmpl ')
P The s 4 -
PiThe 1oz <eanes yuegs s ot donnal for lifa* hg angine re 13193 and bes oo
greare pan famo be e,
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RUNNING

4. Check that the esaling systesn droin cock is closed. Open the
sem-gack for the caaling waoter Inlake.

5. Swilch an the master swilch for the elecirical systam, I such a
swlich |5 fitted.

Starting
1. Ful tha reverse gaar lever
in neuiral position (midd.
le pasitionl,

2, thave the speed contral
laver fully farwards.

dz. Engine  with  electricnl
starling.  Switch on the
main kel awikeh  and
check that the charging
confral and ail pressure
weaiaing lamps lght up.
Press tha slartar bButban,
Immuediately afrer |ha an-
gine has slarted, relaca

Fig. 5. Dacompression lever

the  starter buttcn ond Lewer in verlical paaition= Srarting
miave the speed cantrol Lewer In horizanin] petifon = Running
wyvar badk 3o that the en-
aire will run ot Feel jdllng RPM.

3h. Engina with hond starting. Pui the decomprassion laver in vertizal
posifise (Fig. 1. Crank rhe engine as quictkly o1 possible By means
af the starting handls ard move the decompression lever fo b
harizontal positien during continwed sraaking, The sterting i fo-
cililatad by using the coid starting dewice.
thave the throtle lever back ta the pasilion far fost [dling BPM o2
saan as the angine has srared.

ROTE.
Mever roce o cold engine. When the lubricating oil is cold, it i» ee -
thizk that 11 cannat immedlalaly psrztrata into all tha lubricating
painte in 1he englne so there Is alwoys ;I:k for seizing. Run the
araing -.n.-t.l.-'m wndar light laading or or rapld dling RP.

Starting in cold weather

Ta facilitote =tarting in cald weather, the fual injection pump s fitted
with a cold slarting devica. This is engoged by pressing down the
rod @i the frond end of the pump (&, Fig, 4 Hofare hand=arering,
ronk the engine slowly o few revolullons wiih ke decempression
lawar in wariieal posiien
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RUNNIMG

If an engine with sluciricel slaring aces nai sark ot the Tire ey,
make a shart pause bofore caxl iy 1o give battary and starler malar
a cnance o recaYEr

tiote | The soeed cordrsl lever musk clways e mayed fo the fuil sped pegiticn bu-
lara the cotd slarting devics la engogesd . The cold stosting device is aurematically
released whan the srogine bas Aartsd amd reached tha mmie of evalotian whic
eerrekpandy 1o the octeal serting of the speed contnol lewer, Do ol roce a cold en-
pinm. Elusr lasting P wngirs run som chade thal Bwoecld darting dewien i dis-
engrgdd,

Procedure alter stariing

1. Check the oil peessure immediotely afiar the anglne hos storied.
Undar no <andliiens must tha engine be eperated witl roo law ail
pressure. 1 the engine is AHed with elecirical egquipmanl, the
wearning lomp poes oul when dhe windmuem pressurs hos heen
reached, IF he cngine s fitted with oil pressure gouge lengine
wily hond startiagl the minimuem reading shoauld e 1.5 kgrem®
127 M, S agained

Harmol reading is 1.5—2 5 kgferm? 122204 le/sq.in) when the
engine is warm ond running at iling BPM, \When tha engine is
czld, the pressure is somewhkos highar,

2. 1f the engine is fitted with elecwical egulgment, chedk thot lhe
thorging contral lamp gase out when the englne speed axceeds
idling #PM, This Indicales that the genwrafor is charging, 1 iha
lamp iz on at hiﬂl'ur REM, raxmnlhing is wrang.

1. Check tha ceeling wolsr circulalion by observing that the water
v haing dischargag overboord.

Maneuvering
Ta protect the gears, all sperations of the revarse ane reduction gear
shauld b carried uut with e angina renning @t idling speed, “Aheod”
is engoged by movirg the maneuvaring lewer farwards, “Asrern” by
maving it pockwards.
Do rot let the gear slip Bul reoke sure that the lever s moewved for

enough to snsure sesitiva sngogamernt nothe “Aheod” and “Astern™
masitiang. Eash operation shaw'd be carried ool quickly ond decisively

Sioppling
1. Lel the eagine ran a Few reinelas o lgling spocd bofore of g
giap ped

http://motoren.ath.cx/volvo%20md1l/md-1.html 9/18/2002



http://motoren.ath.cx/volvo%20md1/md

Volvo PentaMD-1

RUNNING

2. Fove the speed cantezl 1o U7 pasitlon ar tern the laver ob the
fue! infertion pume clackwite. This octuates the pumg in such o
weary thot the Tuel feed is cut off, The engine showld nat be steppad
by using tha decampression lavas,

o If dha anginre is fined with gleciricol aguiprent, switch off the cur-
rang by turning the key when tha engine hos stopgad, Diharwise
the battery wiil he discharaing, |9 case the engive is not to be
vzad far oy lenprh af ime, furn off also he moster switch and
close the fual eock ond the seo-eock,

4. When thare s riek of frast the cosling syslem should be deainad.

Running=in

When wour ergive is new 2 sfier it bos been recandifianad, it must
=# rvn with cara, The renson for rhis i that durirg this first pariod
all vito? ports fn the wnpine wear [n lagether, Mever use full aagine
aulput far mare than short pereds during the first 20 hauss, 11 s
parlicularly Smgseant 10 ensusa thal the engine & nat cee s foll laad
for langar periods. After tha fiest 20 hours the Jood may be ircregesd
succeasively but It always peys in the long run 1 exersive o cerroin
smgunt ot care durdng e further perfed. The cylindsr hemd pots
showld be rafiphtened aftar absut 20 hours ronnlng. See “Servizing™,
paint 5.

Always ketp an eye on the irsiruments, parlicularly durlag he run
ning-in period.

Befarn tha marine engine laft the faclary, we maode sure, shraugh
precision contral procsdures, that baarings ond lalerances wers corras
Fer this recsan we carnol accect ony respansizility for damages resull-
ing fram cornlegs rurning-in.

Qil changes during the running-in period

Turlng she rurring-le periad the lubricating ol must ba thanged rmore
shren than b secesory laler an, The firs cil chonga shecld be carried
aul afrer 20 haurs running. Aftar that the cil shauld be rhongad cvery
30 naurs, Maver flush the angive with Hushing oil, The hearing pras-
sures e dienel angine are lao high 1o pormil the vse of this oype
of ail,
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RUNNING

Precautions in case of frost
When ihere is rick of trost the tooling sysiem showd be grained o
accordanca with tha inslrections given balow 1o pravanl dewoge o
tha ang ina black. Chack rluat 2l walar o been dise ||:srgp::' kry 3Iir|‘:i'|g
o pioce of wite e simitar jnia the drain cack, This 10 make sure thoe
Ihe cock qaos rot became clegoed by Sict thol gprevents camplets
draining

Erran | fbongg fhae sz oea | ing sy slom
|, Open dhe drain cock an
the storboord  side of
the cylindar blaock 13,
Fig. &l

7 Shut the sea-rsek, Lo
gan te emvar an fhe
sen-worer purep (11 and
ke sura thet the pres-
aure pipe for the cool-
ing wader is draineag,

A Drain the suctian pipe
trom rhe sra-cock.

Fig, &, Cooling waler draining.,

1, Cover an saa-wolar pamp

2, Qeain zack
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DESCRIPTION

Engine unit
Sy lirder and crankoass

Tha sylinder is mounted I the wpper part of tha crankeass, 1t s kepr
In position by the eylinder head which 1s 1lghtened with long stud
bolts In tha crankesss. The colinder @8 serrcunded by o coollng |ackal.

The crankesis is mode of cosl-deen and firted with on Inspaciian caver

Cyiinder head and valves

Tha cylindar heod is mada af castdean, In the heed the water-caolad
capper sleeve for the fnjeclor and the exchongeabla valve guides are
rrunled.

The valves ore of tho avorhead ype. T|'|E1_,r are actuated by the tam-
shaft through tappets, push rads and rackar arme,

A doecompression dovice is Built inte the wvalve cavar. Whan i e
engaged, the exhoust volve is opencd semewhos, thus making i
possibla ra start the engine by hand.

Crankahal and bearings
The crarkshofl Is drap-forged of sleel ard corried in Fwa main bear-
ings which zansist of white metel red sieal bushings

The journal ls surfzco-hardanad,

The recr main bearing i filled with flanges ond sorves o1 @ thrust
bearing for the erankshaft. A rubber seolimg ring Is locaied at the
flyweliee! end inside this thare ls a lakyrinth packing.

Camehatl and lappois
Tha carmihalt fe forged and has surfasa-hardaned coms. I |z driven
fram Iha erankshaft through guiskrunning riming geors.

The tagpaty ore acteoted directly by the tamshaft, They ora locoted
in ground heles in the bleck abave the shaft and rransfer the mova-
men) o the volves through push rads ond racker arm,

Connecting rod, plston, pislen rings

The connecting rod i made of drﬁ-p-'fnrged sizal. The ziston min beor-
ing ransisls of a finaly mochined bushlag. Tha eenmecting rod bearing
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DESGRIFTION

consisly af o presision mocde replaceably bearing shell af srenl, lined

with indiumplaied leod-bronze.

The amivten is af lighl-sllay, having threea compression rings and twa
oil rimgs. Tha upper compreeeian flmng |8 chremed o reduce eylinder
wear, Tha combustion thamber cenilsle of o hearl sheped recess in
the pisten erown,

Cut-cway vidw of ergina,
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DESCRIPTION

Lubricating sysiem
Thi wngine iz provided with = camglete prossore lubrication sysiem
as scherratically shawn in Fig. B. Prossues is preduced by a 1a colled
wing pume which farces the oll throwgh chasnels ot 1a the luoricating
poinis. The pume i driven throwgh o coupling fram tha eamshalt,

The ol s drawn from rhe sump throogh the all pump straicer and
thew fad threvgl o seducing valve bullt inte tha pemp e pravert the
ail pressura feem recching sxcessive volues, The oil is shen fed cul into
a chanmel thor mramckes off 1o all main, connecting red erd tamshefr
mnarings eng up fo the velve mecharlim. An ail pretsure sansing wnir
and warring lams oF an eil pressure pauge s connacied la the lubri-
caring system 1o provide means of checking rhe ofl pressurn.

Hg, 8 Luhrizatieg sysbem. -

il alreiner
Reduging valve
il pump

1, Qil praiura aouge
larging with hoad
starling)

2 il dipsniek

L de
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DESCRIPTION

Fuel Sysid&m
The fusl system cansivis of fuel fitter, injecllon pump with governar,

injuctor, pipe-laes and foel 1ans

The fuel s farced throvgh tha Tual filier 12 the Injestion pomg, Toe
imjectlon pomp thor forces the fucl @t high pressure 13 tha injecrr
ond the engine eylinder.

loak-aff fual from e irjeclar is relurnad da dhe fuel filker thraugh
s 1=parale lne,

Fig. #. Fuel avyaram,

1. Fuul injeclion pumps 1. Fiaw eesinecrion For
Z.  Fuel Filtas luch-edf oil
4. lnjucear
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Fla. 12, Fuel infection gump,

W e e h L b3 e

Dulivery plpe

Fump alaranl

Slagva

Raller lappel
Sprirg

Linlg soed
rump housing
Iniel

Cialivary pipa
coniaclios

Fucl Infecilen pump

The fuel Injectien pump is flange rourded on o hausing ebove the
rear end of the engine. It Is driver thraugh a cam mauantad an the
ramsnafr axlension, The cumg s of the pilanaype and warks with

a cansrant atrake,

The injectlan pump consistz af a plunser and a barre! which is clased
of the tep by means of o sprirg loaded cressure walve, From this
valee the delivery plps ‘seds *o the injociar,

By meons of the corfra’ arm ard the link rod tha pump plunger can
se turred whils it is operating ond the omount of fual s he injected

ron thus be chanped.

For rhis purpess tha baliom af the plurger is slanted and 1he latastian
wilt therefor end earlier or loter deperding er the spositian of e

plunser,

The mluager is wgrned by o slewvn which aclaalas tha lawser snd of |he
plungur, When tha plunger T3 turned sa far thot the vertical grogve
raaches the Inlel channal, the fuel injeclion ceoses because the fuel
‘e na longer subjestad fo ary Increasa in pressure,

Eantrifugal gevernaor

http://motoren.ath.cx/volvo%20md1l/md-1.html

The certifugsl povernor is built info the hausica ot the injeclion pummp
ard, whils the enging s running, regelaios the et erEine spoad
wilbin the engine spood rengs by chonging the amount sf fuel, in-
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DESCRIPTION

il:«:'l:r] inla fhe -"r|:|'|']|:-r. Thie BB ST Faty, wilil ew=n tau"rir‘uuﬂ!
welghts, s madnies e oa shofl that b drivan by the lronsmissizn. The
centiitugal weighls ocuala o slecve, Whan the gigine BFA increoscs
or decreases, this sleewve, In s rern, octuates the Injectlon punp lnk
rad abraugh o sgrdng-locded lever tn such & woy thol al decrreasong
spoed dhe link rad i moved deword inercoied fuel injocdicn aed vie
worso.

Fuel filter

The enging i fitled with a resloce- hm%-‘,ci%
aznla fuel filies which seporatas ony ““-{‘-' HL }"-u.
P h

! . - =,
tmparities b othe fuel ';1

O ihe Filier ihera are ielar and

wulles caancilions, an sirvenl wrew
and o connccrian far tha relurn line
Tram thie injerize The Siliere sluman:
ansiss af o spiraliy-waand popar
filier,

Fiz. 1. Fus! fil=r,

njecior

The functior af rle injesler is g abamize [ha Taal and feed the -::,-|Er|iur
with b ewacl amount of fue! supplied by the Injeclon puame, To
ensura that the foel iy “kroken gpt elfeztively, she irjecijon iokes
place undes exrremely high prassurn

Fig. 12, lreclor,

1. Relwrn pipa lor kak-
el il

F Deliwery sipe cornection
3 Marrle cap nut

4. Maexle

£ Pocalu neeslle

& Push sad

T Irjmetar mady

2 Spring

D Cawer

0. Shim wachar
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DESCRIPTION

Caold

The fugl fed frem the injection pump (chown in red in Fig. 121 possas
o channelin tha st onion and the iejetlar body and is rhen T
cn ta tha nozzle itwlf, The moveren of the nozzia resdle is regulalaed
by the fuel pressure and o spring, When tha feel fed fo the neezle
roaches a tarlala prassure, Tha mesdle 5 iFed and the Fus! is injucand
ira finely atamized form inta the combustion chamber 1hreugh core-
fully calibroted heles in ke noazzle.

starting

The cald starting Cevicn is aperoted by wesrs of o gerieg Ionded e
6, Fig. 4. Wher the red s pushed dawn, rthe screw far mawmuae
amount af fual is mavad in rwch o way that e control lever Taens
tne plunger furthar reward increosad fus! spause, Whan the sitping
hoa started, the governar puells back the lever and the rod, ocrooled
by the apriag, mowves o i speraling mosition.

Flg. 13, Cooling system.

!+ Swecwatsr pump 0 Drikalieg Rowsing Mhermonind
2. Taermodnal housing)

http://motoren.ath.cx/volvo%20md1l/md-1.html

Page 18 of 33

9/18/2002


http://motoren.ath.cx/volvo%20md1/md

Volvo PentaMD-1

DESCRIPTION

Coallng sysiem

The angine is sed-walar conlad,

Tz abtzia efficient cocling woter circulatior the angina i3 equipped
with a sesownder pump. The pomp is moonded an the drenemiacias
cover ond s driven h';.- the comshaft, The impeller s made of nes-
prena rabber and works zpainst @ came The fundien 1 shawre in
Fig. 14

The premp 11, Fig. 130 sucks raw worer through the oubide srainer
wriel fores it o tha dislibitiag Paasing (thermastar hauvzing?.

From the dislrizuting housing there are bwo owayes for the coocling
wootes, When tha engine ls started frem cold, the warer flaws inla rha
argine ard Sl the cooling waler chonnels. Tha thermesizr 120 in the
shermestat haaslpg xecps the astlet frem the engine closed ot the
aamu tirra ap il keaps tha pies from the distribeting housing 131 above
the chermosier open, Tha wabar i lhe anglne s therefar quickly
wormed vp while the woter biaicg dalivered by the spo-waler pump
by posses the ergine obhove the hermsstal valva,

When the ergine hos aklalnad s narmal aperating femperaiurs, sk
thermostat cpens the cutlet fram the angine a1 the sarmz time as i
chokes the by-pass pice fram the dislribuling hausing abava the ther
mestar. in this woy ke thermastal conrels the woeling waler ciroe-
latier In the engine in such a way thet the engine femparoture s
alweys wepl wilhin the mosl suitozle range independent ol the laad,

Fig, 14, Cooling watar
FUmp.

Ehni

Grease cup '
Houilng
Tmpeller

i

Toamer

I

ool e B2

T The semmitin aoege iy "Tuberizzicd bze 1% Trov englee e 12130 2r ban re 1%

Wt Eas Doy Do 1h0
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DESCRIPTION

Electrical system

Engines wirk alectrizal equipment 112 ¥} are equlpped with Instramgnt
panal, startar-generalar ard chorging reguelatar,

Tha perrfoinr aed rhe starler moler wre built fegether oe ane unii.
Whar e starling swilth is engoged, o selay b astualed and the
slastar-goanerater works as metarn, Whan the angine has sweried, she
slasting switch |z disangeged and the storler-generatar will fanciion
o3 generalar,

The starter-ganeratzr |s rivan fram the flywheel through Yoholis

CARLE DIMENSIDNS

" AWGE ar BAE
Mpiwed | b,
mumibisr
A as | L]
| —
[ = a

|:|| M peNa

_|_,\I__.__|

Fim. 15, Wiring diagram For engine wilh elsctrical couinment.

T Berier Lunan &, Terminal Boosd Far
20 Eey velich Frebrament ponel
3, Charging corirel lamp 7. Charging ragulater
<. O mresseeg worping B Eherler-genuers lar
lamp # Chd prosiune seasing wnil
5, Extro vwilzh T2, Bastary, 12%, max, 20 A
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DESCRIFTION

Reverse and reduction gear

= il v
Fig. 16, Revarss ond redaziion gear.
“abean” = Thisk red wnhrosan line

“astern” = Thick red broken line
F o= Fropeller thruit

1, Ospul shinde T, Rall beodng

2 Maneweacdog @ hofr B dnpul shefr

0 Bearing sleeve o lnpur shoeft guor
A Core 10, Seeans gear

4. Geor with cone 1. Zull buwing

B, Geor wills 2ome 12 Eealing

Reverse and reduction gear

Wilve Perta reverse and reduclion gear fype BE boas o bwllein radac-
tian goar with safa 185, “Ahead™ or “Astarn™ v engogsd through
self.adjusiing canas which ore kezst in erpaged pasition partly by
means of the prepeller shrost, The oil sumg is cammon 1o onglne and
TEVRFEE GRAT,

When "Ahsos” i engaged. the auipul shaft ond lis corn ara maved
forwards and irterlacks with the front cone, The powar fram the en-
alne I tremsmitted drem the pear gn the crank:hof to the inner geor
fing an thia frert come,

Whan “Astera is wngoged, the ouiput shofl fs moved backwards and
ha raar cone s ieterlecked. This is delvan thraugh =n ivlermedizia
gaar and the satation of the curpur shafl thues 15 savarsed
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DESCRIPTION

Lubricating ails and fuels
Engine lubricating oils

Madarn hiohapeed marioe Diesel mngines reguire kigh-guality Oasal
lubricating oils e ansure mas’mom zperstiag wconomy ond tep pass

formorce with o minfmum of running interrachions. Hois thasalse
essentizl aab he carroct grode ot luirdcating gil s vsed, For thesa
wagines only Diesal lubriceting oil of groda “Service DS in acce-dance
wilh tha AP spslem must be veed,

Fuels

Thw Tuel 1o be used for the angice must bo of & suilable campasilion
and chove alf fres d2om impurities. Therefor only use fusl ails of a
well-bnown make,

Suitoble Fuely ars the specicl Dlasel fugl oils for high-spasd magines
whith ara aveilable fram all wall-knawn oil armpsnies, Mever use
fuels of Infariar quality, us thase centain impuritios which =asily couse
functemal disturhances in ths irjection pemp and lnjecters,

ko
k2
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Maintenance scheme

The numbers af the servizing procedures liated beiow reler 1o the detoiled
duseriptizns an rhe dollawing puges. Baree of rhese eperalions requirs spe-
cizl rairing and the vse of speciz] lesls, Thess speratione should therefor be
carried cut By aulhaslend sarvicg parsannal,

Ta be tarried out:
| Sewe . i et 7
| i Chperoticn [ty Al Aldrarty
| | 50 heer | 100 baure
] S4ari Fureing Tunnineg
Lubricndian
1 Check ail lewel in engoie and reverae
OO e c s ]
1 Lubricate Ihe seg-woler gemg ., .o, L L] |
k] Chonge ofl in argive g reverse gear. . - |

Engine unit

4 Caack Vbalie tangine with slecrical slarn
LT~ 1 T -

5 Ke-righten cylinder huas nuls ... ... *
toa o Dhack valve clemrsrows oL L .
LF L Linsr dhe air filters oL oL -
| 8 Cleon the ail strminer .. oLl #

Fusl syslem
o Change foel fillier elemaent, So-venl the
Foel sysdem .. ... .. ..., P 2
0 Cheds the injactzr o s B
! 1
Cooling sysicm |
i Ches the caaling seslasm’ . ... .. ... | [
! Eimetrieal wymlom
[ Check slecirzlyre lovel In ballary -, 5 .
13 Check the stale of chargn of baliary, -
14 Chetk slare-ganeralas ., 00 0w 4
Reverse and reduc il on Goar 1 |
15 Check tha revarse gear o000 0a. s | |
General Inspeoilon
14 Clheck ard ingpest the fuel injeclion pump | Ll
12 Carppreseion fesd ... ..., ¥ 1 i
18 Freparing engine tar storage. - ..., ., . | | i
|ode e vaek svwsen ib 15 ccsues fires, *oafrer 300 bours o ance sach eranen,
N 100D dawrs gr wsery thicel paar, *0 wWhen vecosney. #) wWhan racann laning,
Ly ]

The e wieler pomp s Tubriveted Far ke oam engice pe 17178
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SERYICING

Lubrication
n Check oll level in en-

gine and reverz&e gear
Check the 2l Tave! wvery doy befors
slastimp far the flesr e, This s
gone by uwsleg the dipsiick on the
part dde af the engine which hos
ta be wnazrewed, Befors messuring,
wipa the dipsiick with o clean rag
te avaid o foulty readiag, The oil
lavel shauld be beobwean the $ea
marks an the dipstick, Hevar allsw
tha ail lave! 12 fall befow the lawar
mork an the dipstick But da per |ee
it rise above the wppsr mark aither,
tince thls will couse excessive all

conzumption, Whan mecessory, 199 up wiih Diesel lubricofing all “Sar.
wice 05" shraugh 1ha filling bels which is located am the valve zawver.

Tighlen tha dipstick properly,

It iz nat mecassary la check the all level in the reverse gear, slnce llhe
ol swirp 73 common o enging and reverss gear. Thas the il level in
the reverse geor ls checkad a1 the some Hems as the oil it checked in

the =mpine.

ﬂ' Lubricate the sea-

water pump |)
The greass cup on cthe soo-woalar
pump should be tHghiered sae fern
every doy befora tha angine ix sinrk
ad Tar the First time. When the Epp
has hean scrawed down s for o it
goes, it kas 1o be diamaunled and
filleg with mulipurpose groow,

£ change oil in cngine

and reEverss gaar

The all musl e changed afrer avary
A% hours rukrning ar at laast oice o

searan. Durirg tha serningin perad the ail sheuld be changad
mare frequenily laee “Ruaning-in® pega 100, The ail wmp s e

man 1o engine ond rovaris geor

Safere charging rthe ell, the angine must be run wasn, Tha il Is

http://motoren.ath.cx/volvo%20md1l/md-1.html
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SERVICING

srawn wp framm cha cronecass by
means al the crankooee sump whizh
i included is the raal kil

Tha ol filling is dwra tlwougn the
kole an ke welve cover g shown by
she @irow on the A, Mever vse
Hlushing ol

e Digsel lubricoting ail “Sarvlee DS

w geeordance with e AR sypzlem,
WISCOSITY | o capacmy
bervezan |
GIL GRACE | qp*C (14%F]  oboes wrclicing
and +30° C |4 70% ¢ 18E" FI il tleoner

| 1487 Fl
T - | T 1 iees |

Lervice DS | mak 10w | SAE 20 1.7 impgisd |

1.4 U5 oisd

Engine unit

#} Check V-belts

(Engine with eleccirical

slarting)
The Y-heis shauld be chetked alras
crmpy S0 Rowid conning, ¥ear ar dine
oy couss [ha belis to star sligplag.
Chack the bell tenslan by presseg
Fuwen 1 bahs m'dway belwoan the
slarler-gererator and the Hywheel, 1
shauld be posille 1w pres down the
baits mEour 1—4 mmo BT wilh rar-
mal thumb proasues. P s fansian s
1oz low, laasen the adjusting balt 12
und rhe bohs 1 god 3 ul e al-
uching maints of tha slarler-genera-
wr.  Pull the slarlesganeralar cul
wards mrd Figlicn the Lalis,

24
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ﬁ Re-tighten cylinder head nuts

When the anglne fs new ar ¥ tha eylinder head has been removid, ihe
cplinder hoad nuts have re be re-rightencd afies about 20 hours runs
aing, This ehovld ba doss when the engine 7s warm. The nets should
alis ke redighfersd spee every saasan. A lorgue wreach should be
wead hath whan tightening for the first fime ard re-tightzning rla
eylinder haod, Resarding targque figures, see “Techpical Daota’. The
valva clasrances should always he odjusted aftar the cyllndar hend

SERVICING

nuls have bean Hghlanad,

9 Check valve clem-

rances

Thi walve ¢leorances should ba check.
ad sfter evary 100 haurs ronning ar
ance svery sasian, Tso small valee
clearonces con eesily cause burned
walwve seats, When adjusting 1ha wval-
wes, the engine shoauld be waree, Tha
clearance showld be 030 mm 0,07 29
for tha inlar walve ond 0.35 mm
10,0747 far the axhaust valve, The
volves musk net be adjusted whan
the enging i running.

Waich the valves whila cranking tha
engina by means aof the startieg
handls, When the inlet valve beglas
la apen ond 1he exhaust valva elases,
the "3 mark on the flywhes! is in
its highest positian o1 shawn in the
plctere. Thas erank the engine onc
mara lure, Check ard, I recessary,
adjust the valves for tha eplindas,

]
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SERVIGING

€@ ciecan the air tilter
The air cluaner should Be -srmoved
ard cleaned sfter every 50 hown
running.
1. Leaser the clamp with o scraw
deiver and remeave the caanar,

2. Wosk the air claaner in fua! ail,
Scak IF e sagine =il

1. Allew tha eirgine all b2 son off
urd fit rha cladnar,

Ei Clean the oil strainer
The wil strainer show'd be removed
and clagaad when recandilion of ke
engina g done,

I. loesen the sguoare nut far fhe
slrnimer, Bemove the shraliar,

2, Wash tha atrainer in fosl =il ond

Eut i Bock. Hghten the nub pro

Fuel system

0 Change fuel titer element

Tha Tuel filter alement shau'd be changed afer avary 300 hours run-

aing or of leas: once wrery sooaon, The elemant muest vaver be claanas

But has fa be replaed by o saw slemen

To Clean the filter housing ond covar serefully an the ourstde. Unecrew
e canter balt (1) an the upper sids of she filler lawsing and
rerovy this,

* Remuve the elesnt and wosh fhe housing with claas Diesel fual
all.

I Fit a rew elament and woshers ond Faheea e eenter holi. A
vent ihe systen o folows.

Ery
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AlF-vantlng

Dpep the mirvert screw on he
fual Fllrgr (20,

Allaw about 0.5 litre Tobour 1
pinll of fusl 1o poss aut. Close
the olivant seraw,

Ceen the ogirvent screw (31 a2n
s injrchion purp asd lel che
fuel pois our througk ihis air-
veEnt sorow antil 11 is frae from
alr.pubbles. Clasa tha  aicvant

BETEW

@ Check the InjJectors
Tha [mjacter shauld be remaved of reguior intereols and lakan ke
a Diesel workshop far elpaning ond o check an opening gpressura,
leokage and sproy pottern, We recammend an [nlerval of ahbegt 300
haura of oparatice hetween these inspoctions.

Rermaving

2.

1]

Fitiing
1.

1

Clean e iajester, delivery pipe and cylinder heaz arsund jha
injoeiar,

Unscrew the delivery afpe and feok-off line ‘ram the injecrcr. Fle
prolactive caps.

Leeian the 1wo nuts over 1he wvake ha'ding the ineclar la the
cylirdir flund and |1t up the Injecrar.

Chatk that the contocr surfoczs an the injeclar ond the copper
ilesva are clean.

Push down the Injecrer Ime pasilion and fit the woke but do nai
tighten the nuts.

Connedl the dalivery plpe. Make sure that the gips flonge is in
correct pasitlan. Do nae forges te #it the clamp in positian, ather-
wise the [ife af the delivery pipe wil be shartoned

Tightur tha rotaiving nuts on the weke, The tightering terque
should be 2 kgm (15 Ib4L) Connect the relamn lina.
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SERVYIGING

Cooling system

i) check the cooling system

Tha eooling system should be checkad ofter every 300 howrs running
ar ab lassl anca avery seasen for ldskoge, blockage ek,

changing lmpailar In the sea-
waler pump
When the impeller has te ba reploce
wd, praceed os ol laes,

Unscrew the slated gerews an the
covar mnd remave thiso Inaer tea
serawerivers ard farce cub (he im-
geller by sxerting leverage on the
purrp housing lsex Figul Rermawe any
pleces of the impaller Ihal mey be
lafr im tha hzusing.

Prass In tha new impeller, FiEothe
pasket @nd cover. Make sure thot
thara 1s always o spare impaller on
board.

Elecirical system

@ Check electrolyte level in batliery

If Ihe battery is o eparsta withouot dreukle, thae clecirclyre level has
to be checkad 1 regular intervals, The elcctrolyle level shauld ke
S—10 mrn ¢35 18—37 8" obava tha cell lats

Add digtlled woler whan nocestary, Mever sdd taa much, since fhis
ear touse the eesralyle te splash aver and couss domage. Hewer
chack the loval by vsing o lightod march, os the gas farmad in the
colls Is exploslve.

) check state of charge of ballery
The slale of chorge of the battery showld be checkad after ewery
1828 howrs ruaning, This should be dane by using & hydremalar shaw.
ing the specific growiby of the eleciralyla which varies with the slsla
of chorpe fee under “Technical Dora™.

2%
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IF the specific graviry has fallon to the fowest valus stated, e batiery
must Ba ra-charged at a charging statien,

During 1ha winter it is pasHeularly impactand s ansure thal tha hols.”
ries da not bacome dischargad, The electralyla in a discharged hatiery
freazaz ot shout —20° © 1—4° F), which means that e batlery will

b ruinad, When exemining rhe state of charga, elso chack ther (ha
lerminal posts and coble eads are weldlghlered and coalad with
grease ar vassline, If necossary, they shauld be wiped with & piecs
af reg ar brushed wilh o wire brsh and then = fresh conting of
arense or vosellne should be applind,

Crely wse thi slarler motor for short perlods when storting. High snd
pralerged laading will shorien the life of tha balieres consldarslh e

'I‘B Check starter-generator

Ornca evary third year, or afrer ohaot 1080 hours running, thae starter
peneralor should be taken to an ourkarized warkshae For gansral
inspactian,

Reverse and reduction gear

@ Chechk the reverse gear

The reverss gagr is salf adjusling, In other waords, no od|ustimenis ore
nECelAady |a campersatae far wemar.

The reversa gaar should be checkad regulet’y far el laokage, ob-
narmal rejse level ar exceasive cperaling femperotera, Once evary
third yeor, aratter about 1000 houes senning, the reweres pear shkeuld
bo inspected by an authorized warkshap.

General inspection

@ Check and Inspect the fuel injection pump

20

The functian of the engind depends o o grent axtant an whather the
fual injecticn settings aré corrach, Since runaing conditians wary cons
sichaorably, IF s difficult te shern any definlte intervals but, as o rule,
the oump shauld ba removed and checked by persasnal fom an
duthorized Diesel warkshag afler every 1090 haurs runring ar every
third wear,
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MOTE. Repoire which necessitote disossembly of the internal paris of
tha pumg and whizh moy change she setings may asly ke sarriad
out by authorlead Digsal workshops with the necessury fools aad el
devices el thair digpeeal, Ary quaronter moda becasres null ond vaid
IF the seels are broken.

m Compression test

A simple and reliabla way 1o delarmins the cendition of the engine
iz toocarry cul o compreiiion lest which indicates the degree of sealing
im the eylindar, Tha last sheuld be caried oul when the eaging ia
weddirr. The ivjactar is remowved asd rhe cempresiion provsurs i3 festad
Huring Ihe rest the speed control shaould be i 07 pasitian while 1he
ainging is twurned round by tha sterler molar, The bostery must be i
yaod cunditiun 1o ersure thor the siarrer mater Is copabifa of jernieg
tla wngime wilh sufficiert speed. With hand sterting, praceed in the
weme wiy with the cxceptizn ko tha sagines 10 to bs cranked by
kard o rzpidly ae proablo,

The camprassizn pressure, which s the samc far anging wilth haad
slarling ond erpine wity electrical stasdting, ls shows undas “Tech-
rical Dete'.

EE] Preparing engine for slorage

Evan insignificant rust arocks on the preclsion-manufeciurad parts af
I enpine and marine cquipment con maaa serfisus mpairment af
their gernercasl conditiae,

IF thie analrs To pob do be osed for les: than a menth, 1 shedld be
wierlad afler 14 days ond run warm.

IF the cnaine s nal 12 ba wsad fzroaners than o manih, irhibicing in
accardance with the following poinls s recarmmanded,

InmlBiTing

I. Rup the ergne warm witer which i iz slopped ard the lubricoar.
ing il in lhe ergine is pomped our with 1he help of the ersnkessa
pumip, Thu wil semg is carpmoen e englne and reverse geor.

Y. Fill up the srgire wilh irhibiting =il 10 the lowes aark an tha
cipstick, Fuvimble inhibiting woils ore Esso Rust 8aa 423, Shall
Enain Qi 20 ur wurrespendivg ails of anpther moke.

30 Deain off the fusl gil in the fuel Aller ond replara tha fasibla
fuel line from the tark by o hase. Place tha haesa in o ean

g 1, Few Bust Bon 423 ond 203rds Fuel oil. Plata

ther eein wa that thare s o gravity feed 10 the filtes cannacrlen,

[SEIE
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A Afrevent tha fuel system and starl the engine. Run the sngine at
ropid [dilag wetil about 174 lire lobour 172 ging has besn used
up fram the can.

5. Step the angine, pumpe aut the inkikiting 2il from the englng and
then re-cannect the fuel lna,
g Buemove the (njector and inject shout 10 ce (173 flozl of ine

hibitag 2i' inta the oylinder, Then crank the ergine o fow jusee
and fit the injector witheut final tighlaning

o

Draln the cooling waler ir accordonce with “Frecoutians |n ceis
af froul”, see page 11, Remave oil rubbar hases in ihe saalirg
system and plug tha hales. Fill the coa’ing water channals of the
anging with ontl-rusi ail She!l Dorax © aor simllar lhreugh the
thermassat housing after the harmastar has been ramoved,

Tha ehgine must not then be cronked bafors being foken feis
ube ogain. Artech o labal whith elearly indicoros that the ol
ond toaling wetar have Boen drgined ond alse the dals sn which
it was inkikilad.

Clean the erging extarrally ond fouch up any scropad-off spais
with paint. Coet the wngine with ar-raa ail,
¥, Remawve the ballery from the boal apd hand 1 la e a sharging

thation. 1 muss be moinfoined v o good srate of chargs in arder
rob fo be ruinesd,

10. Canat the metal parts of the monevvering eortrals and coble cen-
nactians with anti-rus? oil.

FPreparing cnglne far use agaln

32

1. Fit a new fua! filler. Fill the anglne with lubricorlag el fsew
“Servicing™ paint 310

2. Take tha boftery on board aed connser the Battery cables, Caal
tha batlary terminals wlih vassline afrar tightening.

i

4o Remave the irjector ond turn the englne raund with tha slarier
freter so that any redidunl inhlbitiag ail on the plsten top Is
bilowen ot Clagn, inspsct and fis the injector.

4. Chatk-tighten all kelts &n the enpline.

o Fifl up with fual ond corefully inspect the 1ank and lires to maoka
azalutely swra that there ls mo leskoge, Removae (ha rlugs fram
the coallng water correclions and cannect tha hases, Fit the Hhar-
mastal. Wipe up any spllled fuel @nd “alr the anging compart-
mant.
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SERVICING

4. Sterl the enpine ond check coaling woter, ol pressura are, Check
thie mansuvering ond steering confrals,

7. Chek tha supply of spare paris on boord., Make sure that thera
15 obways a spare impeller for the sea-waler pomg an boord,

I
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