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BMWY C 12 Marine enginc
DESCRIPTION

Thz O 12 maring enging is 4 singe-oylinder, ‘oar-stroke Dieszl 2ngire wiih direct injecstion. It festures = ang e-circut
coshng sysiemn, The codaat cuwnp wily Mesprana imgeller is driven dirastly froT the cranksnekt. The A S, ganarator
ia [ocated in 1he ‘lywhes and, ke he glecirs slardr, is standard epaipmet. The injeclion pomp is driven ‘rom thea
carnshet. Tna irjacticn eystemr bleads ilsell autcarshrlly

GENERAL

This ma-wa descr bes the oyerhaul of the EYe I 12 manre engine wkaen rat Instal ed. sl rercaval, irsiasiation and
overnaJdl [abs on g specdic assam bly [sornponert] ere 8 waya combined inta one section =nd named siter the =ssambby.
Tha srquence of the gectons corasgpronds W the job sscuance in =1-ipp'ng the engine.

Addilionally, st -he beginning of aash spcllon tho ks arg Isted wiich ase fequired 10 “ermew @varaul] 1Be assorr aly
Leampranent] in gach casa, if the angine ie nat belrg cormplealy silpped,

The job saquence for aeserbbhag the complele sncine ia given aa a list at key warcs with the title "Jab sequanc: n
g£sambling tar enging™ fallgwing ke overhaal sactians,

The terms “log, Sottorn. front, mear, i, lgm" iovsnaby ase relsted, unkess ohawise gefined in the taxt, to tha
instrlled posivon of e aagina as viewad in the directon o7 Irave .

Figurea in tha manual ere nurbered consaculivey Thraughcal, Whan cross neferonoes ao nudo o Figores in ks
texl, the Figure No.is given fist, followad by the nerabla. in<he Floare, .3, 2501 128 ralerence o FIc. 55 tam 1.
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TV D12 Mar e =ngane

Comtanis

L

Charking tha functicning af Ineatlon pump and injesdar
Checkong tha ganerztar

Cac'ing systar fuehamatic]

o
Descriplion

F .
Fug, aystam {=chematle)

r]
General

I
Istalng ha cylincer head
[natalling Ty walves

J
Jo 2egquence in assembling the englne

M
Measuring the valve projection

0
Crvarhauling the *njector nazle

R

Pancy'ng and ingtaling resalnmg plate with sagine aléctricals
Reangy'ng and install'ng the air filter

Remov ng and inslall'ny the bearing fangs
Pamrcyng and Install ng the cammer aft asasmbly
Farcoviaog and Instalfng the conmecting rod
Femosary and install ng the erenkshas
Femgwing and insfallng the cylinder

=emaving and |ktallng e decompress on lever
Semoyving and iﬂﬂ'lﬂl:flg Iho ehgire step magnat
Aermnuving and inalaling the exhauat manifold
ARMOwNG and insiating 1he fugl control Sy3iam
Ramgwing and instaling 1he luel pdmp
Hamawing and instal ing T geartsox

Remaving ang ingtaling 1he gencrator
Flernoviryy and inatal ing tha Imecilon pump
Aeravirg end instal ing the pistor.

Aemaowing aad nstaling the rosker arma
Aemowing and ngstal g ha rochar levars
Rermoving and instaling he staroe

Rermovlrg end inatalling 1he timing sover
Aemaovirg and instaling the water pump
Remowirg fhe cylinder head

Hemewirg the veives

5

Sarvice Angd mainteresy

SRIRg INe QecomnsHan deyice

Zelung e engine spesasd

Batting IMe injection pump

Eatting 1he valves

Spenial togls

Hrlpping Bnd assemblirg Ihe water poamp

T
Technical gata and spedificalians
T ghtening inrgues

W
Wniter lay-up and lungthy operating breaka
Wring diagram

2
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SRW D " 2 Barine ead o
SERVICE UMB MAINTEMANGE

Cetiby Ewary Alerevary
" days SJap. Frsdruncy
e iar

Ewvary 1040
Q[ s Or pace
PR Y RAr

Evary 130
op, hisgr
By, 2 years

SNeGk ey I il

Uil Niser drain senderdate
and diH]

Eagine ail chasyge
#iraz g e 100ps,)

e kg vl

hange fual filtar

iZaan fuel pump acresn

Exchange alrliter element

Check qeark=ag ail lawel

hange goa b il

wlean injackor

ieck hosssgrd linea

Cleanirjaction gump

Exchange zine anoes;

Check/gszhange impmaclar
Twe3ter pump)

Setdacorpressieadovice (always after

valves heva heern agk)

Whon neskssany
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B 1112 Marinz engins

COOLING SYSTEM

11 Watar pump
21 Cylindder

& Cylngder heagd
4} Thermestat
5 Exihaust pipe

FUEL BYSTEM

—_—

|
‘l: [

n

11 Tank wamt

2 Filles neck

3 Fus tan<

4% Fuel fitter

3 Hand purnp

& Fuel pump

¥ Injachicn qump
8l Injactor
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Sy O 12 Manceenginz

REMOWING AND INSTALLING RETAIMING FLATE
WITH ENGINE ELECTRICALS

Ramoving retaining plate wlih angine elecivics|s
Fig. 4

Sivar tha cab e clamp. Pl back the rabber protesten
G 1} cr i1\ slarer and screw off The apatricsl
leac |a:7), DIscemntect tha plug -ir conrectar (453) from
tha starter, Jiscoonect the dectrlcal kads fram e
temwperature pick-up (204) ana where an actamadic
crqea ghot-off device is fitac a3 speial =ogiprazni,
frarn Iha raagriel [455) as well.

4
Fig. &
Plggonnest twe four plug-ir connactors [501) of e
stator leagis,
Unacraw fra o nex, nuis, ramoss 1ho girtsundieg
cable {6/3) end teke 1he relaning plata (553 ofl 1ne
Tswheel Mousing.

5

installing retaining plate with engine slestricals.

Installetizn tekes place in the reverae saquence to
‘Brmcdal,

Cautlon:

Fay attantion to polaiity woan Lhe glect-ical leads are
corncClad up.

https://www.boat-manuals.com/




O D12 W arires ey ng
REMOVING AND INSTALLING THE STARATER
Remouing the starer
= Nizcannast ha slactrical lzace f~om the =marter
Fig. B

Lesosern the e hax. nuls (G1) anc screw them back
ar far a5 ey will go, pull beck the starter anc again
unacrew e nuis as far os oy Wil g, Acgacat the
pracess unzi the nuts 2re flly unscrewed. Bemawee
hi washera &2 froem e threaded baolzz ang taks
“he sfaarler oIF e Plywhies] housing.

£
Installing tha starer
Inzfallalizr. Yas<es placs in the raverae sequence to
FAMcGwEl,
-
REMOVING AND INSTALLING THE GEAREOX,
Ramavityg the géarbox
— Aamove 1ha retaiming plate with eng:ne elecirizals
— Ramoawa Uw atartar
Fig. 7
Urzcraw Iha four hex nts {720} a0 7a4e them ol
togethiar wilh Tne wasiera.
Remoye tho fiywhesl housing dover (7/2) competa
with geerbicx Fom the anging,
T

https://www.boat-manuals.com/



BrW D 17 Marirg enging
Fig. B
crgw Ul the £ bes.-heed screwa A1) snd rerowve

thera logethe vl ilw washera, Take the gearbax aff
tne fhewhasl Pangirg oaver.

Installing the gearbox

nstallatian of the gearbce takes paoca in e rEverse
SEuUChoe ta removal.

— Inetall tha =tartor
— Inztall the rlaining plate with engine elesticels

REMOVING AND INSTALLING THE GEHERATOR
- Rerma tre rmalnlng plelg with 'EII‘IQ"I‘IEI alactncals
- Herouws the stae

- Aemova tne gearbnx

Remaying 1ba genarator

Fig. 8

SrrAvw cut the Fouoe secket-heed scraves $341) and ta<e
the clutch dise (952 olf Lhe Iheadwail

https://www.boat-manuals.com/



T

BRI D 1E Marineengins

Fig. 10

Pl pui the plastle plug (100%] and blozk the Nnwhesl
with B Acrew v, Reqd beck the oo plate (1052,
Iaen the Fae nud (10531 with 1Fre gocket weanen
ISpociEl beal Ma, 74 G4 1 333 5E9] and unacrew half
wry Take off the sockel wruench, Use a plastic
nemmes 10 knocs tha thewneal 100s0 on th tapeed
$ak anc unzzrews the hex. nod iy fo a5 (e
Thtwehegged] ol ol the flywhesl hausing.

Fyg. 11

Should the lvwhesl not Come oo Dy boing knacked
will te Rammer, it can be press=c alf wiih 1w l2ves,
85 HLstrated.

Waming:

Wihen the Mowheel is beicg pressed off, make aus
that 1 does nod fal oot o the fiywhesl housng.

Fig. 12

Prgh the painls o poirtac pliers irts e receszaa in
the ratnr 1) and pull e ension spring (1202) out
af the rakar,

Lilr the rator evanly ard tzke it out af 16 fywheel.

https://www.boat-manuals.com/
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AR T2 2 Mar.oe engline
Flg. 13

Unscraw = two hes. nuds (1% o smch casa o g
Iett-handright-nend sides ofthe fivahesl housing rirg
{137, remowve together with their washers and taka
tra flywheel housing rng & the crankceaa.

Fig. 14

Unsoray the Wes not (141) and rerrove <kFa clamp
(1452) from the slalor celble,

Unscrew the four hex. -neac screws (1453) and Loke
the stato: {14/4) off the neanng soger,

Inaialling the genaeratar

Installation of tke generaior takes clace in he darss
Jeusnsa ta ramoval.

Cautlon:
e stator ceblee must rest clesely agunst Ihe
cranscasy, 50 tnat they aw not crucht up by Ihe
flypweheel.

Whiar tha rator is heing installed, 9o nat glrike iL with
mMAtlIC tools, 2t atherwiss it wall ke dermagotizod,

10
https://www.boat-manuals.com/



BWW O 1.2 Maring arpine

Flg. 15
Mots;

Exgrminge the siater ng gear an the llywhesl fo-
damape, and T necessary axchange as faollows:

Trill & bk iniley L starler ringg guar 13710 and break
it onen withaehignl Hoat the new frg gene 13 appros.
SCL0° Coard fi1 it o the lozabing par af the ywdnael.

CHECKING THE GENERATDR

The generatar wiwks whhout machamcal crotanis
and withcat bearnge. Faulla ganerzlly aries from zhe
wirng =ystam far tha generator (8.q.. short crzuiting,
IOOEe And Aooyres SarnectiieL],

When farts ocr.a:, flrst examlng fhe winng system for
faulls. Tr=n make ke approprate cnecks af tne
Jeraratar an e engins (ze8 wring disgrar).
Equiprnenl s reguired far kesling 0-15 DC ard 0-250
AL voigge, a3 well &5 0= & curenl and also & 12
W taat [amp.

1. Chacking th: pulse generator

— 2 Viest lmmp

The thin. red l=ad of the pulse genaratar g-oumds the
Shgrcee indlgalar wher g eniging is Slaianary.

As s0con B charging cument (cemrg fom the
reggulator / cutout) Tlowes. through the pulze gamsrator,
1hZ connootion o ground B inkerruplded.

https://www.boat-manuals.com/
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Br'A O 2 Marine angina

= To checs, dissonnesl the tiin, oo leac frorn Ehe
wWiring svsterm and sooneet W 3 ST RArmp Bl
Bi [sharging cumend caklg) &nd the thin, red kead
W the pulsa gar=rator.
Whan i ergine "4 at a #landstill. tha st ame
mLsl llght pp; when fhe epgoe s roanleg @&
gpprox. 150 rpmyg o the kes; [amp myst ce
axlinguishad.

= W the janp s rof ealinguishes, aitber 19 pose
generatoe 1 dolactive and wmosy bo cechanged o
the gerare o g not dal vexing gty chEleg curent

Figa. 16 and 17
2. Checking charging current
0.0 A Aromster

wharging currant is flovs ng from 1he requlazoroutaut

fanilte cable) bo O+ darmiral 30,

- Ta measurd *he charging sursant, discornect the
thick, sed canle fram The wiring Syslean with Lhe
Brigine shut off and interposs the ammAter. Star
the onglne and .oad the battery (by awizzning ar
seversl iterns of eleslrica o uimanl),

- Should the ammeler shen MO SRARGINYG Gurent ar
insulfician: chergng curens, ather Lhe regulalor!
CLlgut ar tha generator ia deiective.

— Ta furthgr narrow down tha soumces af tha fult,
meagurg the v lage bebwoon cach one of 19 two
bdack cab.es 2nd tne rest canla af the gerarakoc,

12

16

17

1:

: | i
! . . ! o
J"-- B
A P
- ] )
| 14 ; ]
ICCe 100 o} HECT B H ]

https://www.boat-manuals.com/



Endvy 012 Mzrineeng’ne

Figa. 18 2n¢ 13
3. Megaurning thvw voltegse |without load)

(L7530 %W vedlmnoter ) TR mess  npeneat enoblas
the generalgr b be ghasksg wihout -eguetartcoiaut
and baitery.

— ¥idh the angine ot a standslll, cisconnach he
gRroratce Trom The requeatarfsutoat foe o thee
maezursrank ithe clack cebles and the red czbla)
and sonnect one black cakble and the red cabls to
e ym tenaker,

— Fii thee olar [Gase black cabils s 190 b carnnol b
grousded.

Waming:
HIGH TEMSION

— Start engne, 8=t ta maxrom epeed ard compars
wolirmeter reeding with e specilisd voliages, sas
gritph,

— Hepeal she mapzursngnt with [t Sacond Black
cable. K the spesried votages 12 abtaingd in botn
Tassuramearts, the generatar im in arder. Ir thiz
238e, inedequete ckamging cutrend can only ba
calsed Dy o authiks components ey, regulatory
cAlaul), SFncalc e specifed waltaces not be
abtzineg (in principke, a difference batwaan catle
| end ceble |l zeing {sasible), thers are twa
Oensibvilities: 0T thes v lages arg Descow L spacifing
aes w the case of both cables, the rotor
magnetrazion iz wmsulflclent and the ratie sast ba
exchangec. Snould the voltage meazured ba below
th& spaci‘ied walhiaga in the case of enby dne sable,
Lhiz ingdicales a faul in 19 wirklings and e stalor
ALt Da3 geClhomgas,

Ll

14
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BaI¥r D 12 fdaring el

REMOVING AND INSTALLING THE BEARING
FLANGE {ON FLYWHEEL SIDE)

- Rarnwe the geseralor
Removing the bearing Nlange
Fig. 20

Bend iack the teb wazhers (21071, uracrew e Sing
nEx, mata (2002 and remave them together with tha
waaners Heal 1M urinkuase to aparax. BC® O, srrew
Faur bots Inlo tho h)les (2003 and prass e Tearing
Fangas of tre crackcage,

Fry. 21

Zxamina the shall s=al (2179) fur damaga and renew.
i1 ngcessary. Ta preas aul 1 2eanng culer rucs (217
&), unserens ke hex.-nead screws (2004, tako of the
bearing] Cover (POMEL, heat the bearng fiznge W
apprax. 150 - and press aul tha outer race.

Ingtalling the bearing ilangs

Installzticr 1 hes bearng flange -ekes place in the
IBCHrEE EEOLIANGE T35 romoyal,

Naote:

Fil' up e skaft seal groave oetween gust lip and
saaling L fgircw] wit) ball-bearing grease, so that
e «Joat lip dies nak run dey,

ioo@l the biolas in the crankease wilh Mo ykute,
Tehien Ihe bearing flange nota wtn @ tigntening
Twque a7 3 MM, Liss péw @b washers, Lee norma
washera and ngd bak washers for the w0 lcwer nuta.

14
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BMW L 12 Manine engire
REMOYIMG AND INSTALLING THE AIR FILTER
Removing the alr Biter
Fig. 22

Lnda the [hrae clips (22:1) and takee a'f the filler cover
228,

Fig, 23

Rrmove the filter glamery, urscréw I bro hes, nuts
(231 and remove 1he [cwer patt af 190 TIer Forsng
with 52dl Tom the cylinder head.

Inctalling the air filter

Instal-ation Lakes dlacw in the everse ssquence to
removal,

https://www.boat-manuals.com/



EMW T 2 Marine angins

AEMOVING ANMD INSTALLING THE EXHAUST
MANIFOLD

Remouliy Ihe exhausl manifold

= Dscannect1he lgad ‘roming lemperalare pick-up
Fig. 24

LInscrenr Bre uminn agt 2457 and rémave tha wratar
MEC (2442 from exbanrt manfale ang ool neer. Sorom

out the gix hax-head scrawe 2403 and ramcwe Tnc
exhaust manifald (24041 from the cylincar Fead.

e

Fig. 25

Asmuve the gasket (25F1] apd e \hermostat (25052
irom e cylinder heac.

Inztling the exhaust manifold

Ins*adlezion of e exhaust mamfnld ke ploce oihe
[3rss 940UancE (o remayal.

Hote:

Flg. 26

Mace & new COering (26M) on the hermostat, smear
tha themmoatal wizn a shgnt cops of grease W Mxodon
potition and place it In the ay.nder head,

Tre {hyrmostal i€ designac 1a start tocpen at 457 C.

0

16
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GRS O 12 RAZrNE S0y

REMOWING AND INSTALLING THE CYLINDER
HEAD

Remawving the cylinder head
v

Scraw aut the hex.-head gorew (2771 and vemowve the
Ry camp 277 from (ke high-presacrs line (2703,
Lngcrow the twe wnice puts (274) and remava the
high-presgura .ine beswasn [hpochon pump  ard
irjector.

Fig. 24

Uriscres the ho law screw (28] and remowve e
ratLrn-ling (@) tram Te ayectar, Unscrews the bwo
hex nuts [F59) &nd take the imector ot of the
cylinder heed. Teks ibe 3ealing ing end gasket ot
i the cylinder haad.

Fig. 20

Soraw aut e wackat-hero screer (2959) end remoue
the camsr bracket (20052 from the oylinder Pead,
Scrawy aul The two zocket heal serowes (22030, remove
them 1ogethes with thes” speing waskers and take the
valve covar (2504) tonether with gegl off the oylinder
hepd.

https://www.boat-manuals.com/



Bl L 12 Manine angine
IFlg. 30
Unzorew re R ovlnder- haad nuts (30} urifamiy

ard remioe togedisr withl treir waskens. Take the
Sylindar head aff the oy incer.

Fig. 21

Remowe e push eods {311), Remova the protactive
ube (31/2) bogesher wilh Creriags Moemibe crank 2as,

.

N
Fig. 32
Taka the J-rirgs (325 2] and cylinder-head gas<pts
1B2r3.4) ait e cplleder,

K.

https://www.boat-manuals.com/



EhdW 0012 rdarine eng na

inztalilng tha sinder head
Fig. 33

Clegn tme eestlng fecas on e oylicdar and an Lha
cylinder hiead and sxamina W for damage, Cheack
“he cylirder-head saaling tace fes distotlon and tne
firm seafing of Lhe combushon chamber (3301,
axchanging the cylirder head, if necassary. Chec the
walves for eskege and thair aatback, &8 “Femoving
and rnstallirg the wabeas™.

Flace rew cyliedor-boad grskets an the cylnder. Fil
nesw S-tigs Im the cvllnee:

Maote:

Fig. 44

Whiar1 Lhy oulsr geeskal (34/2) is cRaced cn [ha Sylindar,
fit th 1L (38A1] it Tno lonatng hoke (34004 In tne
cylingde-.

Fig. 35

Placa tha lewer O-ring far the prgteative fubc in the
Fereses in i crankcase. Fit the protective tuhe (3541]
and place the pushreds (35/2,3) on the racker lavers.

Motar
Flece e pushrod 252 with the coller pan (354} an

the front rocker keves, Mova P pushods round 90°
Haapdge.

https://www.boat-manuals.com/




By D 12 Marine saging
Fig. o6

Fil tha upper C-rog 36501 for the protectliye iuhe with
a it greaza inte the cylinde- haac,

Fig. 37

Flace iy cylincer Fesc oniha sylinder end apphy the
fzhrods Lo the rocker a'ma. Scraw on 10a 1hree hes.
nuta (ATA] and ame collar run (37020 2nd sodaw the
cylinder head down on the prolechve fulkr sade anbil
it % scatad. Uae one werher - gzch . Tighten the
foLe nals Gisgonally and un formm by with a ightering
tarque of G5 MNm.

= 51 tha valves
- Srd the decompression device

Place a new valve sovor sadl [0 I positon, il the
villve covar on the ry Inder Fead gnd tlghten wish the
b ek -heed sorewe. 2 B 2ealing ring with eacr
Sy,

Fig. 28

Plece the carner bracket (3851} on -ha allar nu43a3)
and acraws TLghl will sochel-ead scraw (330551, Fil
the samlng ring e and gaskel (GG Mo She
cyinder haed, 1i- the njeckar (3EA5) and acraw it tichit
wiil 198 L b, mubs (287,

Icetsl me b Qb -peresiare e andd tae Aetuee e, ses
Figs. 27 and 2

- Insiall the air Fier
= lostai e exbegs) rognilold

2
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Bk C 12 Marne engine

REMOVIMG AMDP [NSTALLIMG THE ROCKER
ARMS

Pesriovileg the rodker arnns

— Rermove tre valve cover

Fi. 38

S cut the watar temprraiure pick-up 3%M), tend

e the sab washara (3% and svrew e bwo hex -
Fetad screwes (35031 Gat of the “ockor arm shaf,

Fig. 4L

Usa a dritt to knock the rocker am shaif (40.1] Gl
al the cylirdur wed anc [ake e rocker ares oul ol
the cyllncar haad, Pay attemicr to any shims.

Installing tha rocker arms

ina-allriion takes place in the revsrsa sagQuenksa ta
rarrioyel

Moter
Fle. 24

Plaze & new O-ning (#1A1] on the rgoker arm shaft
112, il 1k= ahaf, inzert the end of the shalt withaw]
Qering mte the node in the oylindar baad ard Bie L
recher arms an b e Sskaft 2% 0 8 Beng pushad
1hraugh, S0 ard il the gecond C-ring.

hMegsure the axial clearence (0,056 mm} a7 b= rocker
amra wilk. afaeler gauge ard carras wishesbirms (4173,
il acesLdry.

— Br the valvea
— Seat the decompresaion devica

a9
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EMW D 12 Marlw ergine

AEMOVING AND INSTALLING
THE DECOMPRESEZION LEVER

Rermdving the decompreasion lever
- Remave the Sylinde - head

Flig, 42

[4241).

Fig. 43

Turty cwrer the oylindar hesd, sorew oot the begdless
scraws [4371) and remowve the Bpring (&3], Thi rees
trg znpl,

Fy. 44

0 zengpe the lwe sirclips &44/1) from the shaft and
u=a a sultablo ke o kncck the sha® oot of the
eylinder head.

a4

22
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BrdA O 12 \zrine engine

Inzialling the decompression lawar
Figa. 45 and 45

Fit ska O-ring {4561) on tha levar side =f the shafl (25/8)
anc oil il =ush e sl hail way Whraogh L Cyllnde
head, 1 She gear segreent on the sholt, engage he
c.rolip 45'3) in its groove Bnd auah the skeft a0 1ar
through the cylindar heed -kat the gscend C-ring (15¢
4 o Be pushed an fram the autside, Fit the O eng
anc ol %, Pullihe shatl back unhl the creellis stopped
anc argags the eecond circlip (d5¢5) in i groowe. Fit
tha locng gin MRED witk new O-sng (457 from
Bagdrer ireli thes coyplinclar bagd, T ke spriry (508 and
headiass soraw oW and ok tho G40 [N Swch
hat the ahafl mam be tircad with alght resiElznce.
Turn the gear sagrant 4641 sc -hal the flasiemed side
(A8 of s thaft faces thd -math, Fix sbe gear
agqmanl S e @l with e speing pin 1363)

— Lnatall -k& oylirder head
= Sut ihe decompressiar device

Setting the decompression devlce

Mobe:

Skould 1he engine not ae decompresasd when the
TECOMPEEE0n Kwer 15 in pdrsition 17, 51 HA
ganomresson day o fs Iclows;

— Rémava the yalve cower (sae "Ramowing the
Cylincdur hoad™)
— Check rne-unluer:’.mrnnmanﬂacijust. I gl et T ot

Fig 47

SFift the decompression e 1o thw 0" position aned
iurn HE engine ever i thA diractlan o rgsation
lantislackyries, kooking at the llywheal] until resistargs
o cumpresson is fell. Shift the decomorsesion
lewar tg poslklipn =3

https://www.boat-manuals.com/

af




G D 12 hdatine angine

Firy. 48

Linacraw the rut (48] and turn the agjusticg scew
(43/2) urtil the rackar arm Just touches Ihe valve slem,
FtCea thia position, hrn e adjugting aqrew angtter
half Lo slockwise @0 ook it By lightaaing te nut.

Fly, 20

Vher the decompression lever is shifed 10 postion
2", it must autamatlca by meve raund 10 pedition 10"
wher the angine 5 urned gve IF L does mal, Lhé poasa
1 Pealuring the collar oar must bEe IRngthennd
Famewnat, 1, gop A" Betomas ameallar.

Sheuld the ocllar pan have parranak slght oottt
WIER ki gear sagmant [decaomprasaian lever [hayes
alight v by ang Ira) wibwin tha anging is runming and tha
decompression [ower 13 i e pasition 'O, the pash
rad must be rhaterad soeewhad, e, gap A"
becomes |srger.

- Inaigll she valve cover (ses UInstalling 1he cylindar
Head")

24
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BN G 12 Manine encine
REMOVING AND INSTALLING THE VALYES
Remaoving the valas

— Hemown tPe cilindor bk
= Framowe B rasher aresy

Zig. &0

Foss the valde Sariedg (5001, dawes, tale out t1e vwabe
sprng kevs (50431 and gradually salax thie sorng.

Take the spring plate (5111, valve sprng 61752,
washes [31/3] &nd cap (5104) ab 1he vave stam.

Fig. 52

Turn aweet the cylinder head and take ke valves oot
of the cylinger head on the combuztiar -chamoer sida.
—xamine the aealng face (521 ard larkd (52/2)
EBiglwesan g walegs 0o CrEcks anc wlhsvsness &0
pRconge the cylindar haad, [ regessans.

o
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Sy D12 Mar nig pnggine
Fig. 53
Exarning the vahe qu-des 3 far damage and, if

Ne:B55ary, precs them adb o e cormboagon.
chamtiar gida with the cylincier heed old.

Fg. o4

Fri=ss in naw valve quices wilt 8 minimum precsura
Ol 10003 MW oram e combeet on-coarnbar side wilh
e sylirder read cod

Caution:
Aiter Ihe reyw valve guiﬂes i TR TE F:I'ESSBIﬂ i, Use

tte hand reamer, special tanl Mo, F4 64 1 333 943,
1z ~earn aut the guides.

Installing the valves
Fg 55

Prlor o installation, chack the valvas for leakage, as
lollcnws

Fit *ha vahes and bl el nte e nlel and &xhaust

pearts, If the fuel asaps through, the vahe seats must
ke groumd i with special toal Mo, 74 64 1 333 535,
For this purpase, use gundirg paste.

2B
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Elivy 0 12 Maringe enging

Fig. 56

Should Ine valve seat Tages be in very poar candition,
the walwe ssats must be refzced with the 137 vawve
raseating tacl, special tool MNa, 74 B4 1 337 83° n
cunjuoction with Yo, 74 34 1 3335 53 and Mo T4 64
Y 333 548,

Cautian:

Mill doaen crly so (5 iRet the vrlve srat is without
f.aws.

Taer. grind in the valves, a5 described n Flo, S5

Fig, a7

I¥igasure ihe valve prajecticn “A™ frorm, the sealng
face 16 e vahet diss, IF the spectied proeatien 3
exceslad [see Tezhmical Oala™). Lhe Sy inces Pead
must e exchange.

Fig. =&

Plaga IFe cap 15801), washes |3842), va e 5pring {583
and spring pkate (5541 on she valve stems, press the
valyr spanga caver and fit tne valve sanng Keys (e

= Fit the rockar arm:
= Ingiall the ol Fogd

https://www.boat-manuals.com/
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BRI 1112 Mar ne englire
Saltlng the valyes

- Aemeve the wahkw cover [Aea "Rermnwing he
Zylimder heagd')

Fig. 59

Shif the decompreszion leves [394) to the poailion
"M Trn Ehe enging 30 Ehes - action af wtaton until
egistance fram comongssian & 1ot Putk o foedler
gaudse besweer: vAlve strm and rocker arm. | oaosen
he ks rol (53620 and turn e =Sjusting sorewy (5947
s0 ar Uil 17 [eeker gawe can De mered with slight
fagiatance. Tighten the 100k nul, Gheck e claarancy
QrILE 3gain.

Sag “Techn'cal Deta'' for valve Zlearanco

= Install 1% valve cavar (sae "qstalicg 1he cylirder
hE‘Ed“:'

REMOWING AMD INETALLIMG THE CYLINDER
Remaving 1he cydlndes

- RFarmove tne cylinder 1ead

Fig. B0

Takae the oviinder (60N aff tha crankceas. Pay

aftartion Lw the shims BOC2).
Mote the IMzknoss OF Ee shms

24
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S D 12 M arine engine

Inatalling the cylindor
11, 61

Crheck the ovinder bore {amaw) far secing rmatks,
largitwdinal arores 2nd wedr fmas, 0,15 mm).

Face shims (8141 of the naled-dawr 11icknes: on
the myghrger,

Fig. Be

&l tha niamaon, plston rings znd the cylirdes bore.
S1agger tna piaton ring Saps and epphy e piston ring
Gtrap, secial basl Mo, 74 64 1 333 3600 Push the
cyleder o carglully, 50 1Pt o pEtan nng & braken.
Onige all theze nigton rings ars ingide the oyl ndar, take
cff the piazon ring strep and push 5 cdinder iy on
P Lhe srenkiouse,

— Measae Jislon prajscaan
— lr=tall -he oylindar heac

Maasuring pisbén prapedilan
— Semrava fhe oyl noar Fesd
Fig. &3

Bring the plstan to T.OUG. Clemp down tha eyl nder
wilh tne clamp, specal tool My, 74 84 1 333 5681, Fig
the dial gauge, soecal (ool No, 74 54 1 335 226, 10
IFe measwirg brldce, apsalal Iool Mo, 74 62 1 333
544, =nd prelosd il whar cetting it cwn.

Face the dizl gauge feser on ihe oo cdgo of tha
cyr inder (331 2 st tha pointer W 7o,

Cloce the ¢ al gauge feeler on the top edge of tha
platon B3, noth the po'nter reading and subtract
“hie vakss from the thickness of 1he 2y inder-read
gasket (1.5 rmmb, The Sgure abtained 1 the distancs
e pistor prolests, Sheald the figurs abtained nat
tally watn the spacilied omes (0,50 — 0,90 rwen), il inosl
3a corrected by adding o rexawing shling {E1.1)
urederneath the cinder (8es "Teocnnlca Cate" faor
LRz ness),

https://www.boat-manuals.com/
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BrAWY O 12 Mawing engirne

Examiye far Ga'culating the piston projectian: (-
Tititkne=a at cvlindar-nead gesket 1,50 rmrm ’
Fazding cbtained .65 mrm
Fiston projoction = JBE mm

= Instell tke oylinder head

REMOVIMG AND INSTALLING, STREEFING AND
ASSEMELING THE WATER PLUMP

Retnoving the watar pump

- Remove 1ne cocling waler hazes

Fiy, B4

Unzcrew e twa Bexonuota (58401), semowve tham

Keather with. the spring wushers and 1a4e the watar
pump off the cran4sasR.

Fid

Instelling the walar punnp

Irsdallation 1akas alace in The reverse sRquAnNca o
removal,

F& & new O-ring {65171 on 1he purmp a0ge.

30
https://www.boat-manuals.com/



-

BMYY [ 13 MRFiE engine

StHpping the water pump
F'g. 65

(i

Sorawd oul Lhee foes sicdled-head soreees G301 wd
remeve the covg: BB ord scal B30 Use two
gorewdnivers to wead the mpeller (G553 out of the
yegiar pumg, sorew cut e headlees ecrew [BS5),
suriow cut the skofled-head screw [BSE) and remowve
wacpter with waskes 65:7), take e Sar (G50 OUl
af the Tump howging 655)- Take out the sealing plake
%M 0). Dissngage ke circlip (55 17} Dive the shaft
EEN2) camplete il baadngs (G013 ard slettad
sprng Slpovo (3544 mearwards ool of e penp
hioaising. Tas<e the seal ngrings €59 5, and D-nrg [G5¢
fE) owr o the pump houeing.

Azsembling the waber pump
Male:

If nacegsary, the beanngs (64513, pump shaft (557 2)
and slotted =pring =kaeva (G5/14) ara fa br exchangrd
A% 2 vompdety un't, Ft che sealing rings (BEAE) and
Q-nng G536 ke NS purng paugig. Fll Ehe new
baarngs BE1.3) with giease and press am o 1o
the new skaft (512). Pay attant an 1hat ta oesnngs
are A distancs af "2 mm frem e e1e of the =hakt.
Fit dhe slolies] speny slopvy (85540 gl install the
shaf? Ivom the rear nig 1he pump hoysing, In Jolng
=g, pay atertion bet the O-anc batween the two
s8aling rings is mal damaged. Adhers 1a the distanca
"at = 7 mim, as showe in Fog, 66. Engage: iha cirzllp
51 Fit b seal o plats BS99 and losale ompin
Ft tne cam 6% Inte the pemp housging, place the
wasnar BLT) an the sloted-head soraw (B4YG) and
acraw i e kigTik,

Sorew 1N Te eadiess SCrow (6575, pasitlon the waoes
of ita Impzllee R5M] in the direction af ratalion and
push tha impellar or io the pame shaft. Fit a 1w seal
15573 (wida sida ‘ecrg cam), plaze te cavear |E502)
ir poson and soaw it Hohl wilk e fore slalbed-haad
soraws (B 1).
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BRI D 12 Marine erglng

REMOQVING AND INSTALLING THE ENGINE STOP
MAGHET{an.y for versan wilh aloctis rreatce stop as
ALEBEECrY)

Ramowng the endite 3top magret

Fig. &7

Lonzen ihe clamping Scree (G700 2 laka ol e
ceble (6772, Jorew aut the thras Phips head soraws

E7/3) and remove the alectvnmagnet for tha 2ngine
2ion froem the bFalder 067541)

Fig. 68
Gorew Ul 1he [w) hes=head screws 033010 ard

remcwve tne spacer (ule [ and washors (5853
kxyetner with the holder [GRA) from the =ngine,

nstallng the €ngine stop magnet

Installation of the maagnet takes place 0 1ho rovorse
SeQuence W remavel.

REMOVIHNG AHD INSTALLING THE FUEL FUMP
Rermovirig the fuel pump
Fig. 60

Sotaw cul the byt aos, Bead serges (3300 and take
the fusl pomap (B2 together wikh 1he sess 15203 alf
tne flangs (EB/e). Uee @ bar magnet to pull the pumip
tapped out of -he flanga.

Installing the fuel pump

Inglallalion 1akey place in the reyerze s=quancs o
remrizaal,

Hota:

Llse & naee sedl 1525,

)

A <

32
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ikt O 12 Mar'ne argira

REMOVING AND INSTALLING THE TIMING COVER
Aemoving the Bming covar

— Flerowve the witer pump

— Ramaowe tke fusl pump

Fig, 70

Sorew ot the fowr sackst-head screwa (7001} Bnd
lu«a the crank-handle guida {(F2) aul of tha timirg
Cidr, Barows alb e L Sockiet head e (FO2),

Fg. 7

Scawe on ke exlrastor, epacial toal Mo, 74 64 © 333
L4, Wik twe lemang caver soraws and prass ke
timing caver ofi the rlarmeasiate nrg (7152 Hemoes
the seal.

Take the shoft sel (71054 oot of the iming cowar.

Flg, 72

Examine the wo beerings (7201.2) far damage and
axchangs tham, il nacastary, For thoes porpase, hea:
Wi lirmiing cowar Lo opp-es, S0° G and take aut the
tIeanngs.
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EhiW O 12 Mardrseng nre

Ins&@lling tha timing cover
Fag. 3

Apply the swcliony buzk, specal foal ko 74541 333
323 o the camshat, il the anett szal (B350 with
gaase Delwssn dumt lip and s=aling lip, s that the
dust lip g9es rot ren oy, 2 268 A naw seal {753) an
*he timing cover and install the Liming cower vt .igh:
Bt [roam & plaatic hammer.

Comptzre ingiailalion Gf lhe iming cover in the reverse
SUERCE |0 rernaval.

— Instal” the Tudl pump
— Ingtal the wator pLms

AEROVIMG AMD INSTALLING THE INJECTOH
PLUMP

Hermoving the Wnjectlan pemp
— Hormiess tha Fuel pump
Fig. Td

£ the condrol lever ta full loac, ga not ol te caid
atart kg,

Unacrew 1he thres hax, nuls {741), pull thic irjection
puma carsfully out of 1he crEnkcase anG epowe il
logehar wetn the aea’ and shims.

Inztelling the injeclicn pump
Fg. 7o

Turn the caamgmalt 50 1hat the ase of b cam Jdowest
pasition] Tecga the Injestior purrp cpening, Flaso e
el (7311, the shimsa 752 and tne 1hp saal 50300
position, Shitt bt Santral lever ta full Iozd, inatall the
injesstlon pumg aod screw il Bight with the three hax.
nuts.

~ Mstall the fuel pume

34
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BAAY [ 12 Mavine engine

SETTIMNG THE INJECTION PUMP
Settlog the end of dedlvery
Fig. 76

Screw oul the dolyany wales nalder (6e1). Take tha
sRaring [FAS2, agaling rng (MR, valva cona [FEd) end
valve pistar [(&5) oul of the injection pamp.

Fg. 77

Tarn the anging wnti e pomp plstor ag been
brough’ Infe i3 lowest poston. Sorew in 11 spill
devine, apacial thol Mo, 74 g4 1 323 53%, and fit dial
gauga, saecia ool No. 7164 1 333 543, wilh 3 pradoadd
at apprex. 1,

Zl't the coalial leves B0 the “Stat” pasitlar.

O niot pull e oold ztart knoh.

Clasae tha retunn bore at the arja boll {77, Sonnect
U A sepdrate ol lesg,

Fig. 7B

Fugd must Aaw free af buhbles oot of the owverllows
device.

MNote:

The markings for T.0.05 (78 and the crapuatiors
(782 for the beginning of njection ere punched in
R I L BT

The mgt g merk (TR 15 Gn IFe crankesge.
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BRI 1 Blaring ergine

Usu the fywieal bo tum the ergire ic the direction of
Fataban fartclockiss woaen lodkny ol e sl
untll the fuesl ceages 10 10w out pfire averllow devies.
“hen cartinue o tam alawly uncil the fuel kaginz to
Ién Lt egain. This paint ia tha and od delivary. Chsck
Che radrei0mr o Cegrents shiowr ar Lhee Lpwinge] 2g3air 51
the spedif ed walue = 10= 055 0 1he wo Igures do
not cally, srt the end of dalivary as Inilows,

el tac d al gauge 10 07" ard bures B flvwhael b the
spaiifies] mumber o1 degrees, Raac of the waloe
indecated anthe dial gauge. This value is the thickness
o’ the shima which muasl be rermaved or addsc
LvCharrsgalh: W irgection owemp,

E1d o delivery Iaker = gingd ahims
E1d o delivery e=rlier — ramowa shims

Remaws the injection pump, cearect (he end of
delivary wiin the shirv 47502 and netzllH1he Injecizo
purcp again. To werify the eatting, repeet tha check
OFCE drydin.

Setting the effective stroks

Fic. 9

Once the end of defivery has een cormect v zed, Lw
efeclive stroke moust be checkert ano sAL.

Uae the flywhes' Lo 281 Ly injastion pumg on erd af
Halfrary. Seobthe dial gauge to -0,

e the flywhae to turn the an@ne against the
rirestlon of rotation until the dial gauge shows 154
mm — specihod value Tar ke at'eclive atreke. Fual
mazt nowr begin 1 Jewe gus of the averflcw pipaaga'n.
I* 1, zat the effective strake as frallowe:

Ramoye ke 2aaling wire 2nd screw out 1ha n2ac lass
SGEWS [7SY1), sk Lha special tool Yo, 79 G4 1 335
828 1o turn the gold stor essehlic Sauticwshy untl
el stars to ererge from the gvedlow pipe.
“lgktign the Feadlass screws agan, Sheck tre
effacpe 2ok o1t8 rhare and =3al the aeacloce
£craws with ware agalrst Lorming.

Taka the dal geuge and tha apill dewce off the
Imesstlon punig. Tt thy spring, s2a ing ring, velve cane
and walve pston o Ihe pjecton pamp. Setew inthe
delivary valvs haldsr {z=e Flg, TE.

ra
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B C 17 Marlne eaging

OVERHRULING THE INJEGTOR HOELALE

— Flermowe tre mjestor nozzle (3e2 “Memneang ke
cylinder head™)

Figg, 10

Un=oraw the gnian not (BGA ). Taks cat tha nozzle (30
2 arg clzan 't wih a nozzle zleaning oo, Under no
circarnstancss mast Pard abjasts such as fieal
brushas, atc., e used for clzamag, The carbon
r=sicdue atsached koot is b be Glearad ofl aroperly.
Tha nozzle ‘s to be exchanged if;

e ozr e needle 805 is ruagh o corroded,

1me JeFzleneedle oo oz zke Cody s Dean Jvetheated
hive daeolouratiany,

t1ere ig leakage at the nozzle needle conz.

Flush sll sarts im ¢ ean fusl priar to azaambhy. T ghian
e unlcn rut woth a bghtamng targre of 35 M,

&80

Caulivn:

The utmgst ¢ canhiness rtazt be obaarved in cleaning
and chacking the nggzle. Flush Lhe injectes only in
claan fusl. Even mormscomeally small part cles lead
L wigar and to meltuncticning.

Hate:

A defactiva nozzle leads, 2mangst wthor things, to
prdur Lomauslion [dznee, Dleck exhaust sinoke), poosr
poriobmanes ard owarheating of eyfindar nead, pastaon
ang syhger,

CHECKING THE FUNCTIONING OF [NJECTICON
PUMP AND INIECTCR

— Termova 1 gh-frossern o
— Bleed the fusl system woperly

Figs, 91 ard &2

Snift the cantral evar (o “Full s, b mat aldl the
cold =ted k-ab.

Conneect up the pregsare gauos, spasial tool Mo, 74
G4 1 035 345, 10 b mpechos pum s, The sennesticns
815,20 mng: he clasec.

Turn the ergire over by hand Cntil 1ha pressy e e
msicates 200G 1o 3650 oars. Siop turning and watch
whedhar W prassarg s ra'obgined,
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By 11 172 Wzl endgine

N the preasare drops Bnd the pume dogs not aven
holed & 2rgseure = 280 bars, it 12 dadach v,

T o chegk the impectar, Sonnact it up to connectign |
or 2 of “hr pregsae gavgu Tan the eng na over by
[vandd again. The ejection press.are a4 [he ‘uaztioning
of 1hix injestor can be coaerded fram the Spiay pallem,
IF the “ryeclze is in wedwer, the sprey pattem will ba as
illastrazed i H20 1 i1l 15 deiattive, 2= illustreked in
B2/}

The glectian pressdra, apecified oreasura 112+ Dars,
i5 altered by acdding or rernodg small pletes (&4
o the infec:or spring.

‘Warning:
O ot paint the fusl jelal the bedy, dangar ed irjury!

REMOVIMNG AND INSTALLING
THE CAMSHAFT ASSEMBLY

Removing the camahafy agsamialy
Fig. &4

Tum  the camshaft oAbl 1he  conlrarotating
colmibaraeight (B3/47) facea tre grarksmak, Hack the
grankshan ta arevent it taming.

Fabricate a medal plake (5342) as iluatreled snd acrewr
it on to the crankshalt gear, Sorew tut tha socket-
hednd surew (33/3) Rnd mmove fagelher with ils lock
WaRer, Apply A twa-arm puller 1o she measat plate and
pult the gear togethor with -he driver (B3:54) of Ihe
oankahat.

A
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ErAW 3 12 DAzr rier mreaging

Fig. 84

Placs Lher aragice on 5 Myehes side, L Dol racker
avars upwards o far 3 tiey will Qo off #he crankanaft.
an fhet ‘nay are ng: demecsed by the cam tips.

Aemoive te rirg (B35 ard use the exchractor, spacizl
ool Mo, 74 B4 1 332 336, 10 pull sPe complesn
sarshall 2zsambly oul of 1he crankcese. Neewve the
intermedlale nng (B4/1] togetner with the s==. from
tha crankcase. '

Inztalling the cranksheft essemhbly

ingsallalian of the camshat agaembly 1IZKes place In
hig reverse sequanze (g remeval.

Fig. BS

Caution:
Thiy marks (B5M) an Che crasshafl and caoeghall
[Ha L] musk galncede

Caution:
Fiyy 26

Mo omsial ke gear {8610, heal it e 80 - 100" © a0z
naka il 50 Whal e P arks (2502 caindita,
Push gn 1h= dneg S0

= D1zl thes timing cower
= Install the water punp
— Inatall shex fuel pumg

https://www.boat-manuals.com/




Bk O 12 Manre endins
Siripping 1he cemehalt aasembly
Fig. &¥
Furl tne cams [87.2), geer {B7:3), apacer [37/4), gear
{67431 with courtenweigat and nesdle-bearing ourer
[ACE, NNEr rack (5706 ard spaces (77 singly, ore
aftar the: ptner, Irer the garasnat (Be8),

Pl
i nacessary, hos e e race b appros, TO - 507 C.

Aszambling the cemehaft easemhbly

hote:

Fe=0 the gpeer (8777 and the Imor fLee (B7/6: on
1oy Lhes eamahat.

In neszzedny, exchange tha readle-bearng outer kase
i the gear (78 and arcss tha gear, witk toe
Countarwesdnl iace] ‘edarwards, on 1o the carnshall,
Facea tha scacer iE7M]1n pogition and press sho qear
(5773 un, witk the ''C™ mark facing the countarwesgh
Fress on ke wide camn {exhausy) (B7/2), with 1ne
chamiered side af o Sale Rcing e gear. Prass he
namsyy cam Jatzkal (A7), with she recesses faciry
Ih axkaust cam, on to he camsngtt,

REMOVING AND INSTALLING
THE ROGKER LEVERS

Renidving the rocker lewars

- Remova e camshaft assembly

R BR

Serew out 1he sncket-head sorew (8BS} and Lakg L

rafor levara [BESY tooether with tha roskas lavor
brackel (8853 cut of 1-e crankcesa.

B
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By 212 bAerlnm engine

Fig. B

Dizpngege tne wwa creclips (B8} anc pull the rockar
lewver ahaf: [S:0°F] out o' tha raskar eyers (@905 ard
bt of e rocker levar brackst (5924] Pay atteniion
L the ghimis) [HEWE).

Exarmng b rosker evers for weer 2nd axchange, f
NEeSSECETY.

Installing the rocker evars

Im=tallakan tekes place in the ravamma asquance to
rernaval

Mole:
Ft the rozker lever shait with ihe [onger -idge lBcing
the crankoesa.

Tighlar w sackat=hesd screw S350 wlth a Hgnternig
torrcye ol By Mm,

— Inztall -he zamshatl assenboy

REMOYING AND INSTALLIMG
THE FPJEL COMNTROL SY3TEM

Removing the fusd controd system

= RAeincys the camshal assermbly
— Remova ihe reker ewers

Fig. @i

Znik the coqtr lever 10 the "Stog™ position and
ramane the circlip (%2151 froem the guesernos uaar Shat

https://www.boat-manuals.com/
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ORI D 2 Ba-ine erigiioe
Fig. 91

Use the axtrackar, apacial tooi No. 74 64 1 333 554,
I pul” the govermror lavar skafl outl of the gowvernor
lereze §9141) and cut &f He crankesse.

Doenoede the qowenon Ewes Irom Ibe gunemon
spring and sake it odt of the SrenkGRas.

Fig. &2

Block 198 Srankesihzdl Usee the estractor. spccial tood
Mo, Td B4 1 543 527, b palltre cranksha™t gear 921
cil the crankereft.

Rurnioys the eliding disc (89248) and bell alesve [9253.
paylre] attentiab o balls e ing cat of toe bell hob.

Flg. £

Usa the extraclor, spacial 1ao MNa. 74 64 1 333 3hT,
10 pull tha Ball bak 3 tha erasksatt

by
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BRAYY 015 darine eogice

Fig. 94

LinsGrew Lhe 16k nat 9401 ared hex, nut (9345°) and .,

take Bne washer [94/3] off ike contral lever ahaft (3dd]. - -
Aermova the cantrel lawar (H4deh). =

Fig. 95

Take the key (3371) aui of the s5aft ard ramove tho
gpacar (52 Seyar the bckithg wire and scoew oLl
the spezd sdjiusting sc'ow @5/ Krack the Gonfral
levar shafl oub o e crankcase.

Fig. 95
Famave the cottar pin (36:1) urd takd b speing (36420

olf 1he comiral lever shatt 19620), Cyehange Ihe C-r.ng
(A5

g5
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ERAVY 012 B e e e

Fig. &7

Biver the locking wira. =crew the neaclazs scrzwa

CUE 01 Bl D 2 (BT o uma Lhee spesibl wreech,
opogial toal Ma. 74 B4 1 S 6EE, be Sorew ol [ha
cold =tart device (37/2).

Installing tha fuel controd aysten

Imskal abion 47 the ludl contol =vatam tekes placsa in
he reverss sequencs b el

Koba:
Fig. 98

Heal Coth parts ;08M1) of tha ball huk te T30 O,
pace 1hemt on iFe crankshaft and use the mandral,
supzia bl M. A4 B4 13349 525, 19 drive 1hem o the
crankshaf, es far aa they wid 0o,

L'se 2o bawring gresse tz ft the dour hals
diagana be i1 e ball qub.

Fusb on 1he ball sleeve aod slidiewy disc [see Fig. 92)
and reck that they slicks propoehy,

Naole:
Fug. 39

Hest the crankahaf gear o B0 0 10C"  andl 132 [P
mandrel, speclal taal Ko, 74 54 1 333 526 ta drive it
14 the crankehati. Fip (P oeneer,

= Ins1a | ke carnshall asaembly
- Inska | thg rockor lawars,

by
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BT 012 Marne engine

Selting the angine specd

Mate:
& reni-pourtar is inclspensible dor =siting and alering
Lha mrggines raled] spesd .

Fig. 100

Llrzcraw sha lockmul (10041], Tern the headless screw
(10052 urtil she cezrer speed i3 obtainsd.

Turn cleckwine 10 dacraaye A speadd.
Turn ANt -CRackwWse 13 Acreage e spnnd.

Screwy fne Kaok nwt tight and geal it.

Cawion:

The camshaft I geared Jown o the radlo of "4, e,
the apean weasured an 1be cemshaeft roat ba
mult’plied by 4 to obxein the engne rated spaed,

Hote:

Every lime the hegdless soraw is shithed, e contrgl
lenvar miuat be shitec brigilly in the direction of ''Stop!!
a1 then braoghd into thes Tull-load poesitioe up 1z thy
S0,

To ohtan the desired -ated spesd at full losd, the
mexmLm =peed of iPe unloaded sngine mux be =et
at 760 ~p.m.

Setbing the idhig Speed
Slacken e lock nut [100°% and turn ke headless

seraw [1004) unlilthe idliog speed is 750 - SO0,
Tigghlary the Iack ol again,

https://www.boat-manuals.com/
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EMYWY 12 Marire sngine
REMOWING AND |INSTALLING THE PISTOM
Remaying the pigbon
Fig- 1M

ﬁrlilln%?lm Fiston o T.0.C, ond disengage tha citclipg
1/1).

Fig. 102

Heat the piston o 517 G use he eatractor, speslal
tocd Mo, 74 62 1 332 552, to press tha gudgenn pin
aut and remcve the Rislon feom e soanasting rad.

Fig 103

Femowa the pslan roigs fram Ihe piston with palon
riy) pliers, spacial 1o Mo, 74 64 1333 549. Examnine
e puston for damage suck as rifng land fraclure,
SEEJrg Silos, worn nng gronvas, wort gugdgeon-gi
bores and excl@ge, il naceesary.

1003
df
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Bty 0 12 Bl arire anging
Fig. 104

L oa piston fing (10470 In the nylirdes ard measure
the platon ring gan with a fealer gaage. Specifisd gup
[mew corditiony 0,3 — 0.5 mim. Pamchissiale wdar o o
2.0 mm.

Carry ot thls meaaurement anoall thrae Eiston imgs.
one after analher.

104

Instalilng the piston

Installation af the piston takes place In e reverae
SeOence o reradal

Cautlon:
Figg, 104

The racess (105 In the pleton op must face the
1y whe=al slde.

Nolas
Hefore i gesdgeon pin {10R5] i installed, 1 acirc.ip
in the pazian aa a stap.

— Irestall t& 2ylindar
— Install He Sylindar Phead

REMOYING AND INGTALLING
THE CONMECTING ROD

Aemoving the conmseling rod

Fig. 106

Plece the argire on one ¢ its sides. Sceew alt the
faur hep -haad screws [1060), rerrown @ nam ingeiher
wil" e Sgarirgy WwWashers a0d sake 5T the crenkoass
covar (1621 Full cut the ail dipstick.

106
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B 0 12 arire engine
Fig. 107 T

ot oub the twe anoket-nesd sorews (107019,
Feraye Saim iogether witn thesr spnrg wnshoes gne
teka the Saurtesweight (107/2) off the crankshalt.

Fig. 103

Gorew aut the e sackei-head scraws (10001),
ramiave thiem togaiher wWith ther lock wEskars and
wiko R gofnecting rod baarng cap A0S and
cornezting rac aul of the crankcese.

Inetalling the ¢onnecting rod
Fiy, 108

Installatimn cf the conneching rad takes alace in the
revdrEs EelLence bo rarmowval.

Srloe b installation, sheck the conresting rad for tne
‘ollcwing damage and exchange, i rocussany:
avarh|al ng Mive ciscolooresian)

Imaxirnum slent

gonrCCting rac Bearing weaar

conrecimgg ros Eear'ng roughness o crasks

Mirki:
The numbera {102¢1) starmped i1 the connecting re<d
avd in e connscting rodl eating cap must faca the
same adie, The ssoos opening {0 ness facey in
1 direction ef rsalian of the angine.
Fnce a new O-nmg o hee crankeasa cover.
174

42
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BRI O 12 Marine ergine

REMOYING AMD INGTALLING THE CRANHKEHAFT
Ramawving the crankzhakt

~ Haraowe the sonneciing ms

Fig. 111

Bemraue [ Seco-c counta waight (saa Fig 107
Flace the engine Jpngnt agEin and take the erankshafi
oul @l the crankoass, it necedaaany uAaing a pIRSHo
Firnrrar to crve il oat. Dizengage tha =nep ring (1747
‘}oand pross oul e outer race 10521 o1 tRe
edindnzal cller aanng, Heal re Zrankoase L2
epprax. #0° G and pull gt tie camsnalt bearing (1107
3] with dFe imtemzl estractor, spacial coal Mo,
T£ B4 1333 530,

Fig. * 11

Fermawe the ahim {1111}, Feat the two innar races
(1171920 o appros 90=100% S wnd laka Lwrn odf 1he
Crankshat,

Mote:

Hiat Eh ifndr racas wilt o madiarn-= 28 walding tzrzh
KRG SCeicd bl I.‘JEIiI'IQ rAnsarres (o b Crackshall, Pay
atlenzion thal ke rAces are o cuwernentec (Blie
diacolouestion). Undsr ns  circurisianses  musd
durraged racas be re-used,

Inetalling the erankzhart

Installgticn al the crankskaft takes place in the revaerso
sotquance B ramaual,

Fig. 112

Ta imstall the oransshol, neat e crankzasn in
apprgs, BO-1007 O,

hagaura the digtance ''H'" from e teat 0! the bearing
Aurige To the conluct fuce of 198 lewbasl-sde inner
race gl carfes! witly shims O 11, f necassary.
Soecited distgnce, crankcess cold: 15,1 - ~ 5.3 mm;
crarkczase warm: 15,2155 mm.

https://www.boat-manuals.com/
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BXIS D12 Karing argins

- Install We beanmg cover and  measuore the
ankshafl end clearance. SBpecified and clearance
wilh Srankcasy colld; 01 = 0.3 mm; with crenkcase
warm: 0,3 - 0o nm,

Fit the large counteresight on the fywmesl sige,
Tehlan  the socecket-head screws  al  the
CoIn=2owe ]t with & Llighlenog 1orgque of G Nm.

JOB SEQUENCE IN ASSEMBLING THE ENGINE

- Inatal’ the srandshaht
-+ Fit a8 bearing cower
- Meusure the crenkznaft erd clearanne
— Instal bR Mgl camieal Systern
- Inatal the gonnecthng -od
= Instal the ccuntarealchts
— Instal the peton
- F ska crankshat: gear
Instal the rocie lRvars
Inatel the camshaft assembly
Fil the liring oower
— Fit ke hand-c-ank guids
Ingtal. tha Jylindor
— MeasLw the pizon arglectan
= Fil "ha wvalves
- Imstall the decampression levar
— F1t:ha rockes anms
- Ftihe gyiencer hend
— Get the velve clearrnns
— 3et lha dacompressian devigs
— Imgtall the infectar
- Fit tha leraerature pickup
= Fil tha \rermostat
- Install the exheLst ranifald
— Irstall he water pamp
— Irgtall the mjectan pump
- Ir=tall the fuel pumgp
= {Wilh aleciniz gnging 2i0p &% BCCOS5IFY, INStal the
glectne angine stap
— Ir=tgll e i file:
~ irstall the staior
— Fit tha Hewkeel honslng <inc
Inztall tha Meaheel with rotar
Install the slutek
Install the gearbo,
Inetall the retalrong Mato walh cagice aladrizala
— Install the siartar
- 3et lhe irfectivn pump

https://www.boat-manuals.com/
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Ehitv 0 12 Mar ne Bigire

(_—. TEGHMIGAL DATA AMD SPECIFICATIONS
i SPECIFIGATIONS

Fusl Crieg CIM G160
Erwginee vil FO-AF1 CCACD
CaRarbgs ol Harth ATF Dexnon ¢ 2F 542 20 W 20
Fualsilter By 13 321 359 270
Adr fltar Brivy 1371 1 229 2763
Saartsy Hirh HEW 5 .0r 2F Buy 3

TECHHICAL DATA
Enging

Po. o stroges
Cyc'e
Mo atoylincera
Ly splacorment G L.,
Btrcke mim
Boramm
~-_ domprassicnratio
[ Quioul KW (iratric hoesepwert
Moz, toroue
Luby 'catian
Cealirg
Eng.ie weight, d=y, wmith geamiog <g

Filing guanthes

Engina ail

Gezrboe il

hidais, seial Ire-22allation angls
Gegrhoxresuchan rat o

Piston

2 glar <ia,

CIWVEAEIFE

relor ring Qap, new

Figlar ring gap, mex. afber waar

Plon projaclion o sop edge of oylinder
Cannactlng rod

Sudgean cin bone dia.
Laonnectingracl eanrg bae d ;.

‘Sudgeon pin buah cuter dia., Iodes
Gudgoan pin Bush ok dip,, ressed In

hax. wear
b, parmmitLitie Hlant

(.

A-ztrohe

Diasal uycle with dirscl injuction
1

o35

1ad

a2

2241

7.5 {100 & S0 v

27 Mm ar 1904 rpm.
aplash

girgla-gircuit wale’ cocling
1.6

£ litres

4 litres

15*

loreards 2,71, reverss 1,921

B1.0¥ rmm

11 mm
03-0.3 mm

2 I

0 200,27 e

211657951 pypy
S5 i

TEeE B mim
28R mm
0,20 mim

0,08 Wer 30 nedsur ng lenctn
af S0 rmm
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Conneating-rod bearing

Orrerdia.
Imereia.
Widikh
Unpermia

Cyiinder head and valves
Thlckmess of cyvlinder head casked
Howrcer armn efatt dia.

Mas. wezar

End clearare

RAotdkar armbore dia

Max. weagr

Rediue gn regker arm
Valvs zem: 2ncle

Valys ¢lesrance, cold
Valug 2t dig, Intake

Exnaust
WElva iz da. |Imtake
Exhaust
Webva proyessticen
M,
M.
Valye quide
Hare dia.
Maw. wiaar
Culer dia

Valve guicle uore in oyiindar head
Fressure by [nztallryg valve
Auide {cylinder head calg)

Cylwsiar

Eore din.

Max. waar

Formissibe muchness
Jversiza

Shime avallabple

Pistan prapechan

MW 112 Marine arigine

54 mprm
4% mm
2 4 mm
4TS rm

.50 mm
“2og7 mm

- R,5 mm
008 mm
TAKTIE% mm

0,75 rim
& mra
q5°

0,25 mm
708 mm

7 AMmm

31 o
241 mm

055 mm
0250 mm

YHE™ % 1y
1,005 mnrmn
12e5:288 mm

1EHR M ey

1000 N

S0 rpypry

0,15 mm
1.0-1.2 micrans
+1 mm

1 ard 9,2 mm
£, E500, 940

https://www.boat-manuals.com/
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g D i 2 Mar na argine

Crankahat

Crankpie i,

Hancland AR, rom
Crwarall clesmnce 0.1% mm
Lirwlersizy AT 3 0EE mimn
Frarm.ssigle rogzhness 0.2 misrcns
Radii on cranzgin 4.5 mm
Hartriesa af crankpin S0 55 ARG
Cleptt <f arcinmss an cramscin 1.1-1,8 mm
Eal hub 5. 2057 3HL mm
Bal slamve dia. 2B i
Dilanicter of Qoar co crankshatt HEEEC R M
Fegilnd ol srankp n 0.5
Crank=haft end clearance

“With angina cald 0103 mm
Willimrgire eearrn 0. 3=0,5 rmm

InjecUgn punp

Typa Easch PFR 1K TO&G43/
Inpachion Lming:

Enda’ anllviory 10+3,5° B T.C.C.
Cifectiva Etroke 1.5 mm
Injectar =aach

IMPECILOY [IrESE LTS 132" par=
Elaciricals

Starter Boscnt gliding g=er
altzge 12 W

Clurtoert i1 kW
LAEnerator

Yaltage LR

Macr. cument 26 A

2 Lo 350 vy

Battan, 18 W &0 ar

https://www.boat-manuals.com/



TIGHTEMNING TORQUES

Cylireder head nng

Corechag rad balts

Sochet-head scraws for
counteryelgnts feran<shoft)

Iniector nurta

Mozl hiulder

Fhowili2al nut

ineclicr-pump delvery Yalva
Ezaring Jlanpga nuts {on fivwnael side|
Linigars ol én injector

Recket laver bracket acrow

B2 = 1.5 goraw n ohd of sram<shat
o simirg gear alce

Description

Mandral tor ball ik

tanclrel for crankshaft geare
Extracigr for crankshaft gear

Spill davige for inlectsan pump
Wrench for nold-otart devies

M altl-purpoee excrastor

Wrench o mulliple p'ug, synchrg
Allen sonket, & mrt, with pilot

Allen aoclket, {10 men, wihpliot

Clarr for valve grinding

Allgn yrarich, & mm, lorg

Allen socked, 6 mm

Frachet for colinde

Aress-inmendrel, ¥ oo dig, for vaka guide
Fand rearmer, ¥ mm dia., H 7 for valve guide
Aiston tng slragp

Meaauring dewce for gisson prajection
Tusting device for [Fpection eoquipmant
Ll Qawgge 1900 roum

Tergue wreneh 3-140 Nm

Gride for vales réseating Loal, 7 mm
Hékdarfor valve reseatng bal
Plstorring pliers

Alkn sockel, & mm

Valve raseating tool, 42,5 man dia
Cudgenn pin exsractiar

Timlre] eower extrachoe

Extractor for governor kb

Eutractor fo carmshalkt

Buriliary Bush forinstalling tring cover on camshall

sgcked wiranch doe SW A5 tywdes not
Allen sockat, 10 mm, wizhayt pliot
Zeractor ter govamor levar shatt
Irlemal extracior, 27=26 mm
Couble-snct fare ol wrensh, 17718 mm
Forglng sorew

https://www.boat-manuals.com/
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50 K

G5 Wm

15 Mm

15 MM

280300 Mrin

A0 Nm

A0 Mrn

55 Him

G0 Km

ik W

SPECIAL TOOILS

B Farl Mo
74 B4 1 333 525
T4 A4 1 237 536
T4 64 1 F53 4527
T4 Bd 1 333 585
T4 84 1 333 522
74 841 333 5348
T4 64 | 335 520
T4 &4 13335537
4 &4 1 333 535
i 54 1 333538
74 54 1333540

T4 641333 641
T4 6418335
7464 1232 540
T4 64 1 533 532
T4 64 1 533 60
T4 E4 T 2949 544
74 84 1 333 545
T4 841 333 546
T4 64 1 853 547
Td B4 1 333 5
T4 04 1 233 G448
74641 333 549
4 B4 1 233 550
T4 64 1 353 551
T4 6d 1 333 552
74 641 323 555
74 €41 323 557
7Td €41 3:57 £58
T4 64 13335553
74 64 1 323 559
74 64 1 332 562
T4 8 1 333 554
Td &4 1333530
T4 641393 543
74 64 1 333 560
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B G 12 Wlar o eregirs

WINTER LAY-LUP AND LENGTHY OPERATING PREAKS

The snglng must be gleen prasarealion Insatieent Toe lengthy lay-ups, to pevsat its components oeing destroyed ey
CartaEion.

Belore 1w boat B aken out of tha water

d ALn engire warm and drain oil with ke engine &t a s1andstll.

& Pour in corresion inhibiting oil UNTIL LEVEL SEACHES BOTTOM MARK o o1 Jpstick,
& Crain gesrtox and bl up win il (See “Soecrizations”,

Caution;

Before the eng'na |2 erom missioned, 1he cortggazs nhiblling ol /musl ba replacead oy 1he recommandzc enging oil.
Itis expadiant ta hang an agproptiale t&g on fte eNgine g= 3 ~emirdsr.

& Mix 2 libes o) Digmel fual with 1 g of Sorrosion inaibiling oil i a soitaile 2onta ner, Route @ nase doom the jue
I, or divgct frgm Bg fuol ftor, 1 thes Santamor,
& Start engine &nd nun for abrat 15 mirates.

On dry land

i Cran watsy frory the coallirg system. Do nat remcve the water pamp impeller.

@ Closs Ibe rew weater cock Bnd detach the water pipe fram 1ne pump.

W Mix approx. 12 litres c” clean walar with gpprox. 1,2 liires of emulsifving corrosion ab'bit=y cil in 2 conlainer.
Cansinually iz oil wilth waler and slir a8 theroughy as passtle,

P Conrect A nase 19 the coallng water aLemo 240 hang Re ather end lnla 1Me contalng-.

@ Star ine enging pdhrg) to ek 1be miziure cirguliae,

@ Compleely empdy tha cocling system. Mo reaidua water must remaein in she eng.ne, 85 the misturé used has na

antilfresze propertias.

Shul ef Ik crgine.

Linsceess the esctor and poer abeadt 1 teassooaial of Goasslon ahikbatirdg enl inleebe cyelirdda:, Crank-the eqgine

aeveral limes. Install the injectar.

HAamave he watar-puTp impaller.

Crluan enging arad gearbow arad 1raws with corrosion inbibiing ol e probacd ran carrasicn camags,

<Uborcotc a0l abkes and nkoges,

Fzoarnasch Hhe battary

Prapamaticns Tor racommissianing

@ Oan cornsion Iehlbting o ane Wl g wilh reemmiendon il

@ Inctell lmpeller in 1ha coolng watse purnp.

¢ Unz=crew fuel injecior a1c orank engine sevesal imas 12 ramowve surplus oil rom the cyiindar.
& Aenewr faal litker,

& Flil 1ank wilh [resh Gigsel el G 10l sheold ool be osegd, Gheck nes god sonnectlons.
@ Tonnecl up battery aoain.

¢ Siert the 2ng'ne, aa anan 2= tha ooat is in the weter.
¥ Co nct forget tc opan [he raw water cock!
ek tuel and Coallrg Systom 10r eakages,

5t
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