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Fue[" [ubrjcaLing oil and adjusbrnenb daLa f or

M4.BN4:D_{EEE-L ET G]NE* IYPE L2
FueI oi[: Gas oil
Lubrieating oi[s: For MARNA dieseI engine Eype LZ use [ubri.aLlng

oiI according lo A PI specif icalions f or ItService DS"'"

Surnrner: Viscocity SSE 20.

Winter; SAE Z0 - SAE 10 rnal be used if the nroLor
bee ornes boo heavy lo crank"

Fon engines equipped with reduction geai, Lrse orå oi fhe follorving
gear oils in Lhe gear box:

Esso gear oit S.AE 90
Calbex Thuban 90
BP Energol Gear oit SAE 90
Mobilube GxB0:90
She Lt Denlax,

For greasing bhe slern bearings and lhe reversing gear we recelrnrnend
the'f o[lowing spee ial grease:

Mobitptex 47
CaZar KZ

(MobiI Oil44/S)
(Es s o)

If bhis bee ornes Loo lhick in bhe winler, use grease noc l. Never use
bhe cornrnon consisbenL or cup grease.

T he above-rnenfioned specifications are kept in sLock by att teading
dealers.

T ]MING D4 TÅ "AND ELEA R4 NCE S:

Valve.-roc ker arrfr c Iearance: 0, 4 -rnrn

Openi"ng pressure of the fueI injecfor:
Exacb pressure adjusLrnenl z 2055 LBS/sq. in. (f 45 kg lctnzl
LowesL pressure a[lowed: f 9Z0 LBS/sq. in"
Clearane e above Lop of pislon: L, Z * l, 5 rnrn
Mi.nirnurn e lea rane e: 1 rnrn

Re cornrnended Eorque Lens ions ;

Con. rod bo[bs: 60 LBSlFt"
Cylinder head nubs: 75 LBS/Ft"
FtywheeI boltdz 75 LBS/Fb.
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DESCRIPTION OF M4SRNA Z CYL" DIEStrL ENGINE , TYPE LZ.

T ype:
Bore:
SLroke;
Fislon displacernenl:
Cornpression raLio:
OuLput:

FueI sysferrr: Djrect injecbion"

4 stroke, verlic:a [, water"*,cooIed
95 mrn
105 rnne
l, 488 ltr"
11,5:t
ZOBHP aT ZOOO RPM

Fue[puilp: Bosch type PFRIK. 70lZ
Fue[ injector: Bosch rype KBL 9TB3l4
Fue[ nozz-Le; Bosch type DLLA 150 S Z9g
Fue[ fj.[Ler; Hengsr HZKI
f'uel filrer carrridge: HengsL EZK

OpeningpresSurefor|hefuelinjecbor:L45kg/cnrZ

The fueI purnp slarls lo deliver: Z5o TOC

Lubricaling systern: The lubricali.ng oit is pressure fed lo atI
rnoving Parls in Lhe eng"ine and lhe cluLch
blr a gear purnp" A futl-f tow fj.Lter is pali
of lhe sysEern"
NorrnaI oil pressure: ZL-ZS ibs/sq. in.
triin. 14 .- (1 kg/cnrZ), rrraxo 43 tbs. /sq, in,
(: t g/cmZ)"

l,ubrit:af ing oiI f iller carLridge: Frarrr CH 813 PL.

Oj"l in [he surnp up lo lhe highesl rnari< on bhe dipsbici<; 5 tiler. -- ]-, I itr..p, ;rir.

Cccling syslern: Fresh waler sysbern wibh lherrnosLal, expansion
Lank and keeI cooler" WaLer quanLiLy I irnp" galt.

TherrnosLaL: Mekano, bype T26.
Pipes f or keel cooler: 5 /Brr in, x 3 rn (4 yards ).
S[arLing: Starting handle wilh chain

drive Lo carnshaf L and auLo*
rnalic <iec ornpressi on re [ea se.

Engine rola tion: CIock*wise f acing f ronE end of engine.
Prope[[er rolation wilh reducLion gear: Anli-clockwise facing fronL

end of engine"
Weighl: The engine equipped wibh slarting handle, {iywhee[,

cluLch and reversing uniL: 75C tbs.

Engine equipped wilh rearsbarL, f Iywhee[, c lulch,
reducLion gear and reversing apparalus: 77 0 tbs.
SLuLionary engine wilh sbarting handle and f IywheeIl
640 Lbs,

FneI Lank, slandard size 6,6 irnp" ga.[[ons.



J[echricaL t, rprn enL: Dyna /sla rler' (in orie un jr): Eosch lype
rA lE7 90 I IZ I 2900+r, 0RZ,
A ccurnu [a Lor z 7 5 Ah - rnax. 90 Ah,
Dynarreobelb: Poty V*36,0"1 J16

frr cvi s ion is rrr"ide
Llrr1,&re r La ke ofi "
V bett or a f laf belt

fi:r" rreounEing a bitge pLlrr'rp and å ls{r for a f ritn[

r pulley rraay be used,

.IIJSTA I-.I,4 TIO}.] OF N'14 Rl}dE ENGi}']E:
''-i'he-n-raxirrzarn operaLl.ng angle oi "ørhic-h ii-re crrgine l: an'be j.l:sralt...,
is 8o.
{.r}ir"r'cc:L insba l"Lalion is bhe f irsf rei}*irer.nenl 1*i' i,Lo *;aLisi'ar:Li_,r,',
perforrr:ance of a nrarine engine, as laLrllv aricl j.nef{j-rient r:ronr,r.l ^.,1
can ca{tse ot'erheaLing, excessive qTea gn loss of power, vibra Lir,;ir sir. 

"

'I'I-JE WCODEN FCUIJDATlON rnlrst be of tirst clags nlaier"ja!"
;:referably of oak. The foundaLion c,orrsists of fwo bearns 3 L lZlr x 5r]

irIaced" edge up. These bearns shoutd be f irm[:,, fusbened longjtlldir. ll;,
in Lhe boat so as Lo avoid undue vi.brarion whi le engrne is r*nning"
CarefuI aLbenLir:n Lo fiLting tfre foundaLion is ot great irnporr.'r.;-{: år,it
rNilI pay good dj.vidends. Bef ore lhe engi.ne is bolbe.d dorvr-."

IL is essenlial bo ensure that tFe axis o{ the engine.;ild
propel. l.er shaf| are ia1 alignrnen[. To ckreu k [hrs, bhe correi*tl rtav is
f* p[at.:e [he couplj.ng on Lhe propeller sha{r inro t"he coi-tpl,ing ura Lhe
engine. Then burn Lhe propeller shafc by hand and if the alip'irnr.ent
js correcrb bhere wiil be no visible opening between Lhe coupling
f [.:;riges. When lhis is precj"se[y done, Lhe engine rnay be bc[t.ed Lo
the f oundaLion" Fina[[y check rhe two coupling f [anges onc]e rrrore
L;ef.:re tighbening bhe boILs connecfing lhe bwa f [ariges.

Srarndard lenglhs: PropeHer shaf b 2,5 rn (8 fr" L I lZ ins" J

Tube belween sIern be-:a 5i11øs,0, 65 p1 (ap;ir"ox. 2 f t" )"

{,}{Ei. KI}{G THE F.EUNTDA T1 ON.
Tlie fo,;"ndabion Liirebe.rs have a bendene )'bo wa::p Lhen lhey are waLer".'
logged, and bhe bolls in the couplings la1o€rL Lherefore be slaLkened
afber a. tirrre, so lhaL the aligrrtnenL cf lhe Fr.opeller shafr and lhe
engine can be chec ked, and i-f necessa ry, readjus ted.

li" is J-rtrporlant LhaL lhere is a reasonab[e clearance beLween prr:;rc[!.-r
'L:Iades ancl stern.

TT-IE FUEL T{qNK.

Jr is irrrp6Etanl bo inounl bhe fuel Lank as high up as pcssibie" Tl't
or-rLleh of Lhe tank rnusb be a[ least B in" (20 cro) above Lhe engine
tuel f i[Ler inl"eL (corresponding to I ft. B ins. (50 crn) above fhe
eng.ine foun'lalion) in order to alfain the necessary pressure for the
fLrel purnp, The fuet pipe froin the bank lo Lhe f ueI filber rrausL be
placed in such s waI Lhal no air rnay be Lrapped in the pipe and Lhus
keep lhe fuel oil frorn f lowing inLo Lhe fueI filLer. The fuel bant< n]ust
b,e secu.relv fasLened, if no[, iL rnay lcosen in heavy sea. Never use
ga lr'ainized rna be ria L in the f ue I tank"

THE EXHAUST PIPE"

The exhausf pipe rnusL have an inlernal" diarneler of i llZil and should
he laj<1 as ggraighL as possiirle, with Lhe rninimurn of bends, and r11åilie
sure weher frorn oubside cannoL run inlo fhe oubleb"
(la lvani zed pipe s and f it Lings . r* t* * o.Jrnend"
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Il is nol adirisabLe lo use copper pipeo il rnay cause eLeeLrolylic
acLion. If ire engine is supplied with a cornbined bitge purnp bo
drive Lhe wa5er into bhe exhaust piper plaslic pipe rnay be used,
provided thab bhe pipe is cooled by cooling waler.

The inlet on Lhe exhaust pipe rnusL be afossg 200 nern (8r') lower
bhdr Lhe exhausb oub[eb on Lhe cylinder heado oLherwise il rnay
cause dapslage Lo Lhe valves. A drain cock is placed on bhe lowest
poinb of Lhe exhausb pipe" Ib is essenLiaI lo insulabe lhe connection -
wilh asbeslos - running frorn engine to inleb on Lhe exhausl pipe"
lf waLercoo[ed exhausl is nol usedn lhe enlire exhausl:silencer
includ.ed _ shou[d be insu[abed by asbesbos,

COOL]NG SYSTEM.

The keeI coo[er of Lhe sbandard f resh waLer cootidg syslern should
be rnounLed underneath Lhe boab as close bo Lhe i<eeI as possib[e
to obLain the besI proLecbion" Do nob parnE Lhe copper bubes of Lhe
keeI eooler" AIt connecb-Lons bo Lhe keeI cooler rnrsb be silver soldered.

MANUAL REAR START"

Make ib a cusLorn Lo check the oil [eve[ on lhe dip slick, the fuel oil
and Lhe cooli.ng waLer" Push in lhe cold. sbarL bulLon" The starling
hand[e is pushed f orward in posiLion Lo engage Lhe engine for Lurning"
The deconrpression arrn is llf fed up Lo a[[ow lhe decornpression barreI
to jurnp.LnLo posibion, Conlinue to lurno unLiI bhe engine has had a few
f iring sbrokes and is able bo increase ibs speed"
To oblain a perfecL sbart. it is very irnporLanL lo Lurn lhe engine as
quic kly as possJ.ble.
When Lhe engine is runningo check bhab bhe eold sLarb bullon has been
re leased and bhe oiI pressure inc reasing"

In very cold weafher il rnal be hetpful to use starLing f Luid. The
f tuid in Lhe spray conlainer is highty inf larnroable"

ELECTRIC STARTING"

The decornpression hand[e is tif ted up as lhe sLarljng bulton is engaged.
Release the handte when lhe engine is increasing speed. The sbarling
buLLon is he[d in posiLion unli[ bhe engine has sbarled. Il is nol advisab[e
bo keep bhe bulfon in contacl rnore Lhan 6 - B sec. if bhe engine does nol
fire. Release lhe butLon and wai! a few seconds before Lhe nexb abLernpl.
The cold starl bulLon and sbarting f luid rnal also be used hrefore bhe
e [ec bric s La rLe r is engaged. -

ST OPPING THE ENGINE"

Run lhe engine al rned.i"urn speed and push Lhe sLop buLbon in unbil the
engine has sbopped".

PREPARATIONS FOR ST{A RTING:

When bhe insLa[labion is cornp[ebed, and Lhe engine is connecLed in
every walo do observe Lhe f o[lowing:

LeL bhe fueL oll f low lhrough lhe pipes connee ting to the filler and [eL
it rtbleedqrLo rnake sure lhat Lhe air is ouL of lhe pipe" Tighten al[
connee tions and be sure lhere is no leaking. The therrnorneler on
Lop of Lhe therrnoslaL housing shouLd indicate aboul 65*80oC when lhe
engine has reached working Lernperabure"



The engine has lhe correcI quanlily of lubricating oil in Lhe surnp
when de livered f rorn faclory" Neverfhetess check the dip slic k.
The oiI LeveI shou[d reach belween bhe lwo rnarks, for refitting
wiLh oilu unscrew t]æptug on lop of cyLinder cover" If the engine is
equipped wiLh red.ucLion gear, check lhe oi[ leveI in lhe gearbox"
unscrew Llæplug on lop of gearbox f or ref.Ltting" If is essenliaI lo keep
lhe reversing and sbern lube bea;ip*r we[[ greased, A lurn of the
grease cup before each brip is advisable, and always keep a con*
bainer of non-acid grease in lhe boaL.

If the eng.i.ne is eQuipped wibh clubch and variable pilch propelLer,
fult pitch is usually Loo heavy for Lhe engine. Adjusb Lhe pibch on
bhe propeller blades and let lhe engj,he run ab f000 * 1150 rprn,
which is f ulI speed f or engines wilhout reduclion gear" For
engines equipped with reducLion gear, 1500- 2000 rprn is norrnal
f or fulL speed. The revolutions f or fuLI speed depend on several
f a c lors.

If vibraLion occurs ah a cerlain rpm, though lhe foundalion is firrno
run bhe engine at a higher or lower speed in order bo reduce this
vibration" If the boal is heavy cornpared lo lhe enginets oubquLn
lhe speed wilI nol increase even bhough lhe engine speed is rajsed
by reducing lhe propeller pitch" If for examp[s Lhe engine wiLhoub
reduclion gear is run at 1000 rprn Lhe boatts speed rnay increase
very lif tl"e by running lhe engine al 1150 rprn despile and {acl lhal
the enginets powe r is inc reasedo

It is essenlial !o undersland lhat bef ore leaving lhe factory a lirnit
is sel on lhe fueI purnp lo give lhe correcL quantiby of fueI when bhe
engi.ne is running at ful.l speed,

The governor is adjusted bo give bhe engine an idling speed approx"
450 rprn when Lhe regulaling sc:rew is turned righl oul, and wiLh lhe
se rew downward lhe engine wilI run ab lhe correcl fu[[ speed rprn
depending on whelher Lhe engj-ne has redue lion gear or direcL drive.

Afler Lhe firsl 10 hours runnjrrg of the engine the oil in lhe sunlp
rrrusb 6s changed, as the oil in bhe surnp - when engine is delivered
frorn facLory: is of a speciat kind of rirunning:in oilrt. IL is noL
advisable Lo run lhe engine rnore l]nan 314 of full load in lhe fi-rst
50 operaL jng hours,

N ORMA L RUNNING"

Marine engine.

Af ter 50 operaLing hours Lhe engine wi[[ usual"ty be suff iciently
run ino and rnal be run with futt load for any period of tirne, It
is irnporlanl lha! fhe fueI lank is no! ernplied corrrpleLelyo as air
rnay enler lhe fuel sysLern. As it lakes sorne lirne Lo rernove Lhe
air by bleeding bhe fuel sysLern, ib rnay cause an inconvenienl slop"



When in sha[low waLer, and in bhe vicinity of dri,f bwood, rocks
etco exLrerne care shou[d be Eaken wilh regard to lhe prope[[er
blades as lhey can be sasily benln or broken, when in conlact
wilh such obslrucLions" It is advisab[e bo have fu[[ conlrol of
the e [utch lever in the above circurnsbances, so bhat iJ nee essary,
lhe propeller e an be disengaged jrornediabe[y.

When lhe engine has bo run for Qui.le sorne lirne at slow speedo
ib is advanbageous nob Eo rLrn bhe engine aL rninirnurn revoluLions,
buL bo increase lhe revolutions, and insbead [eL Lhe propeiler have
l.ess pilch" The f ueI consurnplion wilI be aboul bhe sa6so

RUNNING IN COLD WEÅTHER" 
I

Marine engine"

FrosLy weaLher is in no way debrirnenbaI lo Lhe norrnaI running
of bhe engine, providing the f o[lowing pree aubions are e arried
ou L:

Filt the cooling syslern wiLh anbi:freez-e. If the engine is not
in use and lhere is no anli-freeze in lhe cooling sysbern, bhe
waler will f reeze and expan6 and bhereby crack the cyIinder
block and cylinder head. If there is no anLi-freeze availab[e,
dlain a[[ waler frorn enginen bul rernernber Lhe keel coo[er which
is sbiIt fitted wiLh waber and is liable !o freeze and thereby cause
dj-ff icullies when engine is bo be sLarLed up again. A f i-f ty:f if by
anLi-f reeze f tuid and wale r shou td give suf f icienb probecbion,

We recornrnend Lhe f ollowing anli-f reeze f luids:

Atlas Perrna Guard (Esso)
Glyco SheLt (SheLL)
BP Anbi:Freeze (BP)
Mobi.I Perrnazone (Mobit Oil,)

CARE AND MAINTENANCE OF THE ENGINE.

It wil.l" pay bo check the running of rhe engine and keep it in good
e ondiLion. Check the f ueI regu[ar[y - bhe lubricabing oit - bhe

cooling water and Lernpera[ure. Lubricaling oiI rnusL be changeel
according lo instrucLions and use lhe recornrnended oils on[y.
Never use cheaper oiI's which wilI cause slicking valves and
pisLon rings * shorLen lhe Li-fe of engine and f inatl"y it wiIl lead
to unnecessary expense. Clean Lhe engine aL f requenb inEsrvals.
PrevenL rusr on lhe iron parLs. Sorne birne afLer Lhe engine is
insbal"led in bhe boa! - check the foundation, as Lhe bolts or nuts
holding bhe engine rnal have loosened. Vibrabion rnay be bhe cause.
OnLy a skitLed rnechanic shou[d repair the engine. Either go ho a
ree ognised workshop or send lhe engine lo Lhe faclory"

The MAfi,\aA agenls wi[[ QuickLy supp[y any spare parbs frone Lhe

{aclory. Use only originaI spass parbs.
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V/hen the er.gine is in daily use, the e onLrol andlerainLenarrce
shou [d f o[lovr Lhe rouline lisled be low:

Check rhe fuel oil leve[ - open lhe d.raj.ncoe k on tank in case
bhere shou[d be sorne water.
Chec k the lubr:j.caLing oiL Ieve l.
Check lhe cooling waLer leve[.
Chee k lhe lubricating oil pressure.
Make a" burn on Lhe reversing an6 stern fqarl-ng grease cups"

Every I00 hours: Fuel consurnplion 26 irnp. ga[lons (120 [).
Change lhe [ubricaLing oiI in suri-lpo
Chec k f he va Lve c lea ranc e o

Every 200 hours: FueI consurnpbion 52 irnp" ga[lons (240 ti.
Qfuange lhe cartridge in Lhe lubricaiing oil
{rtter"
Chec k the valve c learance"
Chec k lhe f uel injecLors nozz-le pressure ano{

spraying"

Eve ry 400 hours: FueI consu.rnplion 104 imp. ga[lons (480 t)
Chec k the cooling waber bherrnostai,.
Check lhe carlridge in th.e fueI oil fi[ber"
(Renew if necessary).

If the carnpression of lhe engine is not sabisfaclory, find the cause
and have i! correcbed,

If fhe consurnplion of the lubrj.caLing oit is Llnusuat-ty hj.gtr check the
wear of Lhe pislon rings and cylinder liners. When fhe pisLon rings
have bo be replaced wilh new ones, ib is advisab[e Lo hone Lhe

c,v linder liners, as Lhe new rings wi[[ nol f uncLion saLisf acbori[y
on a polished liner"

The {ueI consurrrplions given above correspond bo operaLing hsurs
wiLh norrnaI use of boal. With spee iaI operaLl"rrg conditions obserwe
the fo[lowing:

If bhe engine is run al a low rprn for long periods (low fueI con.si-rr::iptioni
change the lubricaling oil afber I00 hours, even j-f the fueI consulrleel j.s

[ess hhan tisted above. ff the engine is run wi lh a sbeady loado Lleere
is no need 96 gLrange the oit rnore oflen Lhan every 100 hours'

IE is essenLiaI bo nobe Lhab heavy loading of fhe engine reQujres rr:{jre
frequenb aLlenbion bo bhe LubricaLj"ng oilfitter and bhe fueI fiILer, and a

high rpro requires rnore frequenb aLlention Lo valves, {ueI injee lors,
rtozzl.es and lhe chain f or rear sLarl elc.

Chee king the lubr j-caLing oiL leve [.

The checking is done before lhe engine is s[arfed" Unscrew lhe djp
sbick, wipe lb clean and inse1l iE again wilhoul screwing il down. lI
bhe oiI is below lhe lower mark, fitt wibh oil Lo Lhe bop rnar"k,

CHECKING THE COOLING W"ATER LEVEL.

The expansion Lank is fi[[ed up, bhe lowesL waler leveI is aboub
Z LIZ'' (6 crn( below the Lop of Lank" If the suggesbed anbi:f reeze
f tuid is used ib is only bhe waler bhaL evaporales. To refili use
waLer. ff a leakage should occur in bhe cooling syslern, j"l is esserilia
to refilI a[so wibh anbi-{reeze f Luid.
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CFIA\GING ,riL lld THE SUMIT"

The surnpis ernphie'f ot oil b.v Lhe ]rand FlLr,rni]" IL is; eEsenii.:I
Lo do this irnrnediaLe[5r af Ler Lhe engine has been rirnnlng, cllrt:'-
wise the sludge d.j.ssolved in Lhe oil. wiIt sink bo the boLl.oire jn Lhe
cut-nlro The hal-.d Fluiarp is inserLed Lhr<-rrigh lhe hcLe fl.ln lhe diSislir i<;,

Re{i [t wj.Lh neu' oil in f ronb of Lop (orsero

C ()N T R OL, 44 ND A D JU ST ME}'T T OF V-A L VT] CLI]A R A }'T C E.
'lhe r'a lve c Iearance ,rs n-].e;lsured u,'h.en c]re ei:g.i ne ls .:{}tiio :'},.:
t: leararrce shoutd b,e 0,4 rnrn. $ f eeler gailge js .lnserl'-e.l i,-*i.r.ry',.i,r
Lhe vai.ve ari,1 bhe rocker arrt and Lhe engine js crar;.ke{,a re'w Lliri,.s,
The f ee[er gauge shoul.d ti;tr'eLy -be $q:ose -'nrhen th,i ,',,1-..o ls r [(:!Eii: i.
If fhe r:[ei.irance has Lc be adjusled, Loosen LLre ni]t erri t]ie rLtrL.a..i.r-' .r ri:i
acijus{-ing scrrew an,l trrrn [he s{:.:.rd-.^/ urr[,t[ [iir- , afJ:'elL r:lea?:irnl c i.i
ohla inenf. T-ighben Lhe Ior. i< nL;r and chee '1, !hr, r] t. , irr' ., rg.r x.r o

ItEI]L*AC1}JG THtr OiL FiL-1-ER CART'RII.}GE"

Unscrew bhe r:en|er bolt on Lop a66 [li,i the <,o"'er c-.fi..
new- carf ridge as [he used one r]anncL'be i-[ea.ned.

!t*it!;.,., ": i.r''.

CIJ}'CKING THE INJECTCRS OPENIT..]G PR.ESSURE A]'"L T,Ji.,
A T ON4ISER.

The injecbron pressGre is adjusi.ed Lo 2055 [i:sf sq" in. (141 i.,g..'.ir,"'i
and afLer a long period of rj:ne .i t wjlI decrease as lhe s;rl"ing ts
weakqn.4, The lowesL pressure all<lwed is rgZZ Lrtslrq..lt " \135 rg1o.r/t"
Ih js essenLiaI Lo tesb and a<ljusL Lhe px"es;sure L]1] a t€lsi_r.ng;,:FiF!:ri:iilLrg
ab a recogni.zed dieseL engine workshop" If Lhe en.gine is noL rlrnning
pr"oFer[y bhe cause rnay be due Lo [he alorliser and if rlav be besfed
on the eng.ine, Unscrew the injector and conne{rr iL lo Lhe fueI pi1,e"
Crank the engine and see j{ att lhree holes g.ive a per{ecL åLornj.s!ng,
If the holes are bl.ocked - bry bo open thern wj.fir a nozz-le c[ealjng needle"
IL "ls dangerous Lo poinb Lhe fuel spray bcward a perscr.ro

CIJECI<]NG THtr C OOL1NG THERh,{OST4 T.

The e o-r'er on fhe Lherrnostal haus"tng is linserre'wed antt lhe lhr-.r'riloel;ri
is tj-f Led up. The LherrnosLaf is in working ordgr if ir js jn clost:l
posi-hion'when it is co[d" Floweveru if ib js oFren when ir is col,d diie
[.o Leakage in the be[[ows, iL rnusb be r:ep[ac:ed.

CHI]CKING THtr FUEL FILTER CARTRIDGE A}.JD FUEL 1'$TJK;

Di.scori.necb fuet pipe connecLj-ng fitter and fueI purn;r. li Lhe filel
f [,:ws Loo s i.ow[y Lhrough the f i[t.er, re_p[ar:e bhe r:a rtridge. f'-he
d,-iraLicn of effecbiveness depends on Lhe r:leanl.-[ness cf ihe trrelin
bhe Lank. ( tf is essenfiaI bo use a sLrajnerfunneI f or: fiLling the f.uet
fank). Never Lr5r Lo wash oi: clean a welIused cartrjdga, sirr:,[;iv lhs:orn'
ib awa,1', and re;rlace wjfh a pEyT o..*.
l'{CTE: Neve!'rerllove Lhe carLr-i.dge and run L}ie engi.ne r.vi-L}ini:r replai:ingo
as [he fueI purnp wiLt be worn ouL in a shori Liirre wiLh rinf .i [r.ereii fLre[.

'f o replace lhe carLridge, Lrnse rew bhe c-:enber boLf on bop ol rhe {.]ov{tro
The filber" housing rnay Lhen be lqwered and Llie carLri<lge rerr:<l,"'cd,
Pav atLenlion Lo Lhe rubber sea[s al boLrorn and lop cove]: Lo ensi-r.re
rhese are proper'[y seh anrl urrdarnaged in Lhej.r grooves. Opreir Lhe
dr:ain cock i-n boLLom of Lank as Lhere may* b'e sor.Le waber due re.r

cr:ndensabion. Obherwise Lhe waler wiIL pass j.nLo Lhe fue[. fjlrer.
ln irosLy wea.[her ib rnay f r:eeze in rhe fueL pipe. The fueL pumps
and aLorrr"lsers are spoiled iI. water passes bhrough.
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ADJUSTING THE CH.AIN FOR ST"+ARTING HANDLE.

The top cover is Laken off lo check the LighLness of rhe r:hain.
If it is Loo slack, it is tighlenes by tif ting lhe sprockel wheeI
upward af ler the f Lange behind is loosenes" \Mhen lop cover rs
replaced, unscrew the plugs on Lcp of Lhe cov€re Turn the adjssiirrg
screws Lo gel lhe correcb valve opening, I rrrrn decol.].lpressed.
I m.rn is equivalenl to one fu[[ Lurn on lhe adjusting screw.

THE CLUTCH"

The connecLion belween engine and propel.[ershafb is atLaine d hri"

pressing ihe hand[e inlo f orward posiLion. A tape red .] y[,iride r
is forced to lhe rear, which allows lwo arrnsi jn lhe fricLian s;iring
to bend outwards. If lhe clutch becornes slack Lhe adjuslab[e
ha rd,ened sc rews siLuabed on bhese arrns rrrusL be tightened" f'krjs
is done by loosening lhe lock nuLs, and the screws are !urned in
c loc kwise direc lion unbiI a suilab[e adju sbrnenl ha s b,een alba ined"
A[y,'ays ensure lhat both arrns are equalLy readjusbed i-f thelr i"osli,''.'r
is allered. In the rear of lhe clubch assernb[y u.u a ba[l beai-ir1g.lr:J
tryo sealing rings situaled f or lhe purpose of prevenling lhe p€net:rarian
of sea water if the deck becotrres awash and Lhe 56afL is col'.'ered,
A l/ 4 burn on bhe grease cup daily is suggesLed.

ENGIN.trS WITH REDUC TION GEAR"

Check the oi[ leveI in bhe reduclion gear now and Lhen and chang::
the oil every 1000 operating hours" If the engine is no[ used
regularly never use lhe sarne oiI in bhe reducLion gear for rnore
Lhan half a year. \Mhen Lhe engine is new, ehange lhe oj[ -in the
reducLion gear afler 50 operaling hours" The oil change should
be done right afler bhe engine has been running, and Lhe oil is
sucked up by lhe hand purnp lhrough the djp-sbick ho[e in Lhe gearbox"

Unscrew Lhe plug on top of gearbox and fiLt wjth oi.l. co Lhe lop rarark oi.r

the dip*sLick, approx. 0,5 lbr or 718 of a pint.

If the engine is running for sorne Lirne with [he rear ouLleL frcrn ihe
gearbox ilnder waber, it is advisab[e fo change lhe o"L[ now and theii,
and Lo ensure bhal no waler has enlered. This way il is chec:ked Lhab

Lhe sealing rings are nol dapnaged or leak.i.ng. I{ the engine has been
under waber find oul if waler has enLered through ths air pipe jnto
Lhe redueLion gear. If this shoqld happen the oil rnusL foe change'l
irnrn ediaLe [y.

VA RIA BLE PIT CH PR OPELLER A S SEM BLY.

The LZ engine is equipped with a 1rr diarn. prope[[ershaf b and a

L L f 4\t diarn" draw bube, In view of Lhe fae L Lhal bhe slern pos[,
and also bhe foundation rnernbers f or lhe engine and reversing
assernbIy ..u genera[[y consLrucf ed of wood, which has a nalural
bendency lo warp when in confacl with waber, iE is imporLarf bo

ensure Lhat lhe prope[[er sha{b is nol affected by lhe warping acLjcn oi
rhe Lirnbers. A benl shaf! witl" be subjecLed Lo rapid and excessive
wear, and lherefore a regular exarninalion shouId be rnade Lo einstrre
thal lhe silaf b reLains ibs original rigidity, and revolves evenly.
(ReferLo !he secfion: leslaLlalion)"

The sLern lube is exLerna[[y and inLernaIy sea[ed with a haLLorn'

paci<ing and rhis shouId be exarnined yearly Lo ensure lhal fighbness
is reLained, as oLherwise waler can peneLrale inboard lhrough lhe
def eclive joint" It is irnporLant lhat, (nob only during initia I insLa ILaiior;,
bul also during any subseqr:enl rep[acernenl of lhe packing) nejther of
lhe joinls are loo cornpacb" The prope[[er heafl is fiIted w,ith grease"
A srnaLL ptug in bhe prope[ler head is unscrewed for ref-itting of grease.
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