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the State of Caffomia to cause
cancer, bith defects, and other

reproductive harm.

4\ WARNING:
Exhanst geoay castaio Cutes Moxmxide, a5 odoriess and
caloriess gas. Carbon Mcamride is peisonons and caw caEse
unconsciousaess and death. Sympioms of Carbon Monoxide

expesgre can include:

+ Dirriness » Throbbing In Temples

- o = Moscolar Twitching

* Headache * Yomiting

» Weakness and Sieepiness  + Inability to Think Coberentiy

IF YOU R ASYOSE E.SE EXPERIENCE ANY OF TRESE STRPTOASS,
&7 0UT @0 TEE FEESH AR ERATHYY. #f symptoms parsisl,
seek medical aft=ating. Shet down the saRt and do mot n=tat

mammwum

Thes WARNINE OELA! is provided by
UBYOUA 20¢f shamid De fired fo 3
bulkhead near your engine or genersior.
UNVOTSAL aiso recommends inxialiam
GBS0 MERIIEE (ETETURS iv the
living/\eeping quarters 7 Jowr ressH.
i s e | oibtainable at your Jocal marine store.




SAFETY INSTRUCTIONS

(INTRGDUCTION

caused by failmre to follow fundornenkal ryles and preca-
dons Kaow when dangerous epaditions exdis and teke the
ReCESITTy pracaudists i grotes yourself, your personnsd,
and Your oxclinery

The folowing safety vsDURMARS are in comphance with
the Aoeriaar Boat end Yacht Councd (ABYC) aondade

PREVENT BECTRIC SHOCK

4\ WARMING: Do not tooch AL elertrica) conmextioes
wiifle engine js aunning, or wben cammcted to shore
pone, (otha) raltxps is presast at these comectos!

B De oot ogerate this mxMnary withent eeoma)
erdawes and covers m place.

B Shut off elecmical power before actessme elecmical
qQupeent

B Use wsulzied mats vbiswevee wazking on elecmica)
eQopuEsl

® Make sre yous cloting and skin @e dry, not damp
(r=FBalsiy shoes) when Eandling eleancal equipmeat

m Remove wriswatch aod all )Jeweby whee warkisg on
electrical eqpaganeny

@ De not conpext WRIMY shoge POWer 10 vessel's AC
araunts. except Usoagh a ship-o-shxae double throw
cansfar-ewitch. Damage 10 veseel’s AC genaralar may
vesult if this procediore 1s ot foGowed.

B Blecrrical shack resuhs frem bandling a chaged capari-
tor, Ovadrarpe capaswor by SxFtng temmals Ogather

PREVENT BURNS — HOT EXGINE

A\ WARNTIE: 10 oot tooch bt eine pats or

exharst sysiam campraems. A Mmmisy eggie gets
very bot!

E A]wa}'; check the engine coolant level al the coolant
recovery lank.

A\ WARRING: Stean can care isimy & death?

B In case of ao eagine overtsmy, 3llow the anZine o coo0l
before 1oshimg  heen®n¢ of checking B coglant

PREVENT BURNS — FIRE

Awm&erwm“M!

@ Pievent Aash foes. Do nol smake or pomit ffames ar
sparks 10 oocur near the carbwret, fue) line, fifter. fuel
pump. of other polential sarnss of spilled Al or Aield
vEposs. 1isc a sutable contatazr o cassb: all fuel wheo
reoving the fuel line, carbuaeme o fuel fikiess.

® De not nperatzwith a Coast Grard Agoved Siame
arrese removed Beckfire can cause siveze miwry or
death

B Do not aperate with the air clesner/sikencer remnoved
Backfre can canse severe injury ar death.

[ ] Dommokeu‘wxmhﬁmwmwmm

the fuel systep. Keep the compranesn and the
cagioe/penssalar ¢ ean and free.of debris 10 exmEmize the

cdamores of fae. Wipc up all splied fnel and engite oi.
@ Beaware —dsesel fuel will bun

PREVENT BURMS — OPLDSIN

Awm:mmwmmm
anjury or death!

w Foliow r-fiscling safely visonmrtiors. Keep the vessel's
batshes closed when fueling. Open and veuslate cabwn
after furding. Check below for umesNapor before run-
ping the blower. Run the blower f&r ime minaies befose
Sexdng yo'r engine.

B All fuel vapors are highly explesve. Use estears care
when temndling and susng fixcls. Store fuel m a well-ven-
tlazd area 2wEY fom spark-praduting qGRDEt aad
out of the reaxch of children

® Do not 3§ the Al W@ak(s) winie the engine s rapning.

w Shot off the fzel =rice valve at Bie engtie wbed servicing
the fitel Sy=2am. Take care m calchiar any fued thar smght

spili. DO NQOT allow any swoking_ opah Bunes, o ofber
oaes of fie near the fuel Sy  engire wed servic-

ing. Ensuce proper veatilanon exist wirs sxvicmo the
fuel system.

w De 00t aler or vodify the fuel system.

B Be sure al] fuet Suppliss have a gpesttive shactf valve-

B Be amam fucl tine Daings are adequatzly tightened and
free of leaks.

® Make suze a fixe extinguisher 1s insella) ocasVy and is
fEopety mmintained Be familes with #s psoper use.

&WMMCWWW&BW
for all applicePons eacountersd in this enviconmenl

il



SAFETY INSTRUCTIONS

ACCIDENTAL START®NG TOXIC EXHAUST GASES

£\ WARNING: Antastty) startiog cae cawse injary

£ WARNDIG: Crim specride (TT) is 2 &y gas!
or death!

Enstsre that the exhaust systeo) 15 adequate to expel gages
discharyed Hom the engine. Chesk the exharw systeam
regqular!y for leaks and mak= sua e the exixart manifalds

¥ Discompet the baaery cables beforzs ssvicing the engine’ -
gerer2x. Remove the negadive lead first and cecamea

o - ) are samedy atacled and 0o W3 PME exas Pay ~ tese
@ Makz cermin al} prsoanel are clcar of the eegme before atiention 0 the OaEnifold, water Mection ebow, and
Saug.

exhanst pipe nipple.
Be sure the umt @ its srrormdings are well venailated.

in addiion 10 emmior \BSpecTion of the exh=ng System,
imsell a crboo monoxide derertor Cansal your boat
balder ar desler for wasmaflasion of apmoved dezecEas

@ For additienal @Pormaguo r=fez 10 ABYC T-22 (cdurs-
gonal micrmahon oa Carbaos Monoxide).

B Makz cemin all covess, geads, and banches are re-
uswied befare seTRag the 2agme.

AUTERY ©IADSI0N

AWMmWamm
o death!

£ WASDONE: Crivo omeride (00) i a0 favisihle
edariess =S, [nialstien prodares fis-Gie syqyhers,
aISes or death!

® Do pot smoke or allow an open fiamc oear the bauay
beme servia). Lead acd banenies emit hvdugen, a
tnehly explesive gas, which can be ignited by electrical
aTiag oy by 1t whaorp oz Shan off 21 elaraica)
equpeDl in the vicioity (o prevent elecTical arang dur- .
i0g serviding.

Nsver connect the negalive {—) bellery cable to the posi-
tive (+) chooeaion emnigal of the staner solaoxd Do
not dest the bAlery conditen by shartng the eamicals

Do not ase copper tubmg m diese] exbaist systems. Diesel
fumse can caprdly destuy coppec b in exbanst sys-
tems. Exhans sulfer ances rapid datznoraboa of coppy
atung resulio g 1o exhagsifwater leakage.

# Do a0t insil) exbmox oulet where exharret cam be dexwn
tapather. Spaks conld ignite banery gases or fued vapors. through portholes, venrs, o air condivaners If the engine
Venilase any compartmen’ Comalnng bateres tn preven exbaust dischares outles is pear the watedine, water cowdd
amulatoe of explosive gases. To avoid sparks, do oot evter the exfmaus dischargz cutles and close ar et the
disturb the banery cherger connertioes while the bagery fow of exhaust. Avoid overloading the craft
tsba‘mgd’mg.zd ] . B AtDagh diesel engine exbhans, gases are not as toxic as

¥ Avaid coptecling the @minals with toole, eic_ to prever exboma fumes from gasoline engines, carbon pronedide
OGP of e thatcould cluse ai exploudn. Rernove 285 is pveeent m dicsel exhanst fumes. Some of the symp-
waawakdl ninZs. and a0y other lewelty before haadimg loms of sigas of carban moaosde whalanoe ar poisanng
the beerexy, i
®  Always aira the bumeay charger off before discomeryiag Vomiting
the tamery counerudans. Remave the negatve lead ot . !
and recoanect it Yast when disamneaimg the bamexy. Duznoes i
Thvoblung 1n \Enples
BATTERY ACID Musalar cwinching
Intenee beattacire
SEveTe 65N or desth!
AVUED MOVING PARTS

m When seTviGeg the banery or checking b electrolyie
level. wear eubber gloves, a Tubher apFON. and cve RS-

Gon. Badezies conwin sulfunc acid which is desmuciive,
If 11 comes | conx with your skin, wash it off as once
with water. Acid rray sptash oa the skin or into the eves
nadveriently when removing electoulyte cps.

A warsos: Rytating pavts can cawss &jery
o G=xth’

w Do not service the sagine wiste it s runaing. Ii a strua-
tion anses in which 2 is absolutely pecessTY 1 vrake
perEin g adjusTmeants, s extreme care to avaid ach-
mg movingz pars and bot exhan) system cHRGovERs,

ot



SAFETY INSTRUCTIONS

Do i wezr loose clatims ar jewelry 9h2n senicing
equipineat; te back foeg bay 20d ave waardg loose
pekets, shists. sleoves, rings, vecklaes or hracelets that
could be caught in woving pants.

Make sure all amctnpg rdware ts ropoiy tgntened
Keep raxive shields and guards in deir cspermive
places ar all tes.

Do.not check Buid Jevels or (he dove bel's mesiap wlile
the engine‘is operalmg.

Say clear of the drve shafi and the @AcsMIwCcy @uptvg
whea the en@oeis Rmmng: hair and clodnng cae easly
be caugbi in these rowaning gane.

HAZARDARIS NOISE

A\ WARNBIG: 1598 ssise tevets o caxss wing
foss!

B Neves oparak an engioe Wiibow its mufier astelled

B Do co tun 20 epgIoR with the air mebe (atencer)
emaved

B Do pot i engines for losg penods with ey esdaeaes
opea

Awm:mwzwrtwmm;mnam
aentally or pbysically incagacitaied by (stigwe!

GPERATORS MANUAL

Maay of the prereding sefety 8ips Tnd WSUNG are repeatad
in your Operagexs Mame) atang with edeer cations and
cotes 1o highlight gitc) aformmanon. Read yow m=zneal
caefully, aamrain your equigmeul and foliow all safety
weAures.

EXGINE INSTALLATIONS
Preparatiors 0 sl an engine ghould begin with 2 duar-
ough examinaticn of the Anarican Boat and Yacht Comcil's
(ABYC) stapdards. Tome sendands ate a camlimbon of
sources mehmdmg the USCG and the NFPA.
Sections of the ABYC standacds of pareculsy inzresy are:
H-2 Ventiefion
P-1 Exhausy syseerus
P-4 Yabaand engiaes
E-9 DC Becmica) syseems
All invelatioes myst congly Wit the Federal Code of
Rzgulatioms (FCR).

ABYC, NFPA AND USCEG PUBLICATIONS FOR
ISTALLING DIESEL ENGINES
Read the following ABYC, NFPA and USCG publications
fot safety codes and s@ndards. Follow their rmommenda-
siogs when stalling your enging,
ABYC (Amencas Boat and Yact Coracll)
“Safety Standards for Swal] Craft”
Osder from-
ABYC
15 East 26th Street
New Yoric, NY 10010
NFPA (Naioaa) Foe Protecdon Assacianon)
“Frre $rortecgon Siamiad for Motor Coaft™
Order from:
Naboral Fire Predcean As50ciadoo
11 Trecy Ddve
Avon ladhstiia) Park
Avon, MA 02322
USCG (Uaited Stmes Coaa Guard)
“USCG 3CFRI83”™
Onds from.:
US. Governumy Ponting Office
Washingzon D.C. 20204



INSTALLATION

Whea mxslling UNTVERSAL engines and geeadiors it is (arponam that swee afien
tzen be paid to the follswiag mfsemasion:

GCOOES AND REGINATIONS

STia federal rezalabans, ABY C grodeloes, and safesy codes must be caamplied wath
when maalling en@ines and JERTAES 1 2 MEALE SAVITORMEDE

SIPRON-BREAK

Tor ustallafions whest the exteust anifold/ water tmacted exbaust elbow = clase 1o
or wiil be below the vessel’s watenliise, peovisions MG be made 10 1052 a sphon-
treak in the 1aw Wamr Supply hose 1o the eshmio lbow. This hese must be fooped a
eioiem of 207 above the vesse)'s warline Falioe o use a Gpkon-dreat when
the exhaust manifold irjeing porst is at or below the éoad waterline will result i
raw wazer damage 1o the engine and pasdle flanding of the boat.

if you have any deubt about the possticn of the waler-inraraal exbraust elbow celative
10 the vesseel's waeriine uoder the vessri’s vangas Cpemens cand6ons, tresll @
siphor-breok.

BATE A siphon-break requires perwdic aspection and claanng o enaae proper
operafian Failure to properly maialain a siphor-brank can resull in camsTrophic
engine danage Consl the siphor-break manufacairer for proper caintenarce.

EHAUST SYSTEM

The extsarst hose must be ceraSiad for manine use. The Systexn must be designed 10
preveni warer flom emerng the eximas omder 2y sea condibons and at any angle
of the vessels huil.

A detajied 48 page Marioe hxtalkAn Mannal coveywg gasniine aod
diese), engines and GereTAms, is svail=hie tram your URJVERSAL
dealer.
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INTRODUCTION

These oew ngh gexiorvame UNIVERSAL maire diese)
engincs are 3 odud of UNDVERSAL/WESTERBEKE'S
design edwalogy and therr eombined years of ameae
manufacaamg quallty wanne cogines. We ke great pode in
the s\yxnar durability and depeadable perigmance of o
Ounoe engnes. Thank you for sedecting NIVERSAL

1o order to pes the full use and bene6 fram your ensioe, 1t is
anpaast (het you Operazs and qaasin o corey. This
mamam! 15 designed 1o belp you do this. Plezee read ts
mamsal carefully and aheerve all the safery pez=miars
Gvongham Ap exeasive awork of UNIVERSAL

contact Yous newest dealea fof asSSERCe

This is yoar oper=iys praaual. A Pans Catalog 55 also
provided and a Techmia) Manua) is availabe from yog
UNIVERSAL dealex Also, if you are plammg o ismaB this
equpuE>L. @otx? your UNIVERS AL dealer for
UNIVERSAL'S aalsfico cuoaal.

WARRANTY PRUCEBURES

Your UNIVERSAL Waraaly s included in a separaie folder.
If you have oot recerved a customer idendfcation card regis-
tening your waanty &) days afiee submimng the waraoty
TepisTanoa form, please coowrt the fackory jn »1f0ng with
mode) mformasmn. meluding the wnit's senal oumbes and
canmssin date

Customer identicaton
UNIVERSAL OWNER
MAIN STREET
HOMETOWN, USA

Modal M358 Ser. FD704XXXX

Expires 7/20/2000

TYPICAL CUSTOMER (DENTIFICATION CARD

The UNTVERSAL serial monber 15 an alphzoumerie aonber
that can a0 m deETmiang the Gate of amaiarve of yours
[A=1960s, B=1970s, C=1980s. D=1990, exc . ¢ s=rmmnd
Charar®T ¥R fhe yed in e derade, aod the fowd
and §ifth cambxrs repvesew) the ooatd of aamdsome

PRODUCT SOFTWARE

Proiy software {tech data, parts liss, mammts . broxdures and
cmelogs) provided fom sowes other than UNIVERSAL are not
withrs UNIVERSAL'S CONTROL

UNTVERSAL CANNOT BE RESPONSIBLE #OR THE
CONTENT OF SUCHE SOFTWARE, MAKES NO WAR-
RANTIEE COR REPRESENTATIONS WETH RESPECT
THEREYO, INCL . UDING ACCURACY, TIMEL INESS OR
COMPLETENESS THEREOF AND WH L IN NO EVENT
BE U~ARL £ FOR ANY TYPE OF DAMAGE OR INJURY
ONCURRED 88 CONNECTION WITH OR ARISING OUT
OfF THE FURNISHING OR USE OF SUCH SOFTWARE.

UNIVERSAL astames should also keep m mind vhe time
spen betsveea ¢ra0ngs of UNTVERSAL product software
and \he marvoudabie existence of earlies UNIVERSAL
manucalks. In ammatioy, produo software provided with
UNIVERSAL grodicss, whetws ffom UNTVERSAL or other
aqﬂmmmmdm&w&edupmud@d_vu
the defnitive ausharify on \he especnve prxkad [t oot only
makes 200d soare a1 MpTED Ve tha! SPTEOMALe TS
seotanives of UNJVERSAL or the auppliet 1n quesman be
cansuliezl 10 detenmme the acnoacy and crrvensess of the
praduct software bearg coasulied by the customes.

NOTES. CAUTIONS AND WARNINGS

As this maail takes you through the cperann g grooehpes.
mamenaxy schatnles, and CaDGEIRDRLP of your marme
agime, Tl afammman will be Yighlietsd by ROTES.
CAUTIONS, and WARNINGS. Ap axplamion fdlves:

8ITE An oprratng grocadure essential 1o note.

y1N CAUTION: Pracedorss, which if 0ot strictly
observed, can result in the d3mM296 or destraction of
four eugine.

A WARMING - Precmdoress, othicd if ast aroparly
Palloged, can resaf? in poysomal inj@y or loss of Gle.




INTRODUCTION

SERIAL MYMBER LOCATIBN

An uennifotion oxmeplse gt displays the engine madel
oumnhey and engide seri) comber is @xamizd on the side of
the cogine’s manifok) Tahe the Gme Io 2nter Mis infornasad
on the blank decal grovidad below. Tine wiall provide a quock
refarence when seeking ierinrisn] aforaacn and/or ovdenng
parts.

Unlve rsal

EODEL SPEC

Fill in the information for your reference. &3

LT, ML IR SER. NO. .

\NIERSTANDIRG THE DEESEL EMGPE

since the axdeman is xnaly the same. The cybinders
are avanged above a desed ranieme=, the crankshaft is of
the same geaeral (ype as ther of a gasnline engine, and the
diceel engine has the same ypes of valves, camshaft, pistas,
To a great extent, a dicsel egive cequires the same preveo-
dve maintenance a5 a gaohne crgine Most auparEnt are
Popa ventlanoo and propey umamename of the fuek, lubri-
caapg and enoting sysiems. Repiacemrent of fuel and lubn-
cfing flter elements at the sime penads specified and
6equeni drrking for cmamimatiap (water, sedaneas, exc,) in
the foel svsiem are esential. Also PG 15 the covasTem
use of a trand of igh Gz dwesel lofmncanon oi

& gred sprcifically for desel epgixes.

The diese) engine does differ from the gasaline engine, how-
evez, I its method of tandling and Dang of fuel. The carte-
cetar and \gnitioo sysegs ac done away with and in theis
piace is a argle campuerm (the fuc! mjection MMp) which
performs the Amnctioo of both.

ORDERING PARTS

Whenener replacement g are ncedod, always provide the
engine wadd mmber and engine senal b as hey
appear oa e sifvey 2nd black dennficAt® aameplan
a2 aa the wanifuld. You must grovade us with this indor-
man ca 30 we can ety your engine. In ad@oon, mcinde a
wuplee p=t desriprap and past munber for eactr part
aceded (see the separaxly Gavishad Pares Cambog) Also
msist upon UNIVFRSAL/WESTERBEKE packagsd pants
beracce will fit or geneskc pants are Gequendy oot ade w
the same spenifapars as anginal equipcnt

SPARES AND ACLESSORIES.

Coain spares will be maxied 10 PPt and mamtin
yoar UNIVERSAL qrnine eagine Yoar UNIVERSAL'
WESTERBEKE dezley anli assist you in preparing a: on
baard @vendRy of e parrs. See the UMTVERSAL SPARE
PARTS page in thes mama) for 3 supgested i

FRUTECTUS YOUR BSVESTMENT

Case at the EacTy dunng asoyebly and thoroogh tegting.
have remutied in a UNIVERSAL dieset engine cagmable of
maoy tharsands of bours of depeodable service. However the
mamqufathar: comol ondol bow or where the cagine is
astalled in the vessel oe the manner in which the unil is
opxrated and ssvicad in the ficdd. This is up to the
hveiowoa-opEa,

WUTE Six anporan seps o enswre long engne life:

] Prupa engine igsaliance and aligoment

] Ap efhoam well-deugnen exhagsd Syslem that inchides
an arfi-Siphoo break 1 prevens water Gom entesing the

O Graging the casine odl and oil Ghers evary 100 operains
tamas

O Proper uammemxr of all engine RIS acosdirg
10 the arimlemxe schxxtule ip this maoual
] Use dean, @lered diesel fue).

3 Winterize veur engine acaachng to the LAY-UP AND
RECOMMEBIIONING sectiod in this craoval



ADMIRAL CONTROL PANEL

UNTVERSAL offers f\wo opSonal pancis Refer 1o the
ESCBOD gage that gpplies o the panel you prachasey!

ADMIRAL PAMEL

Tas marzllv-cperated control gancl is equipped with a Kev
Swiich and RPM gasge with an ELAPSED TIME meter
which me=mes the engine’s :unning uime in Sours and in
10 bours The paonel akso iacludes a WATER TFMPERA-
TURE gnze winch ndicates water egperange in degress
Falvenheg, ac OIL PRESSURE gauge which mezsures the
enzme’s ol presmre in pounds per squze wch. anda DC
@abw) crad VOLTAGE gaige which measures the Svs-
temr’s vairze All gavges are \Dumsmarex) when the key
swich 15 wmed 00 and remain Jimmaed winle the engine
1% I operaion. The panel 2iso aarmsus o Tabber-Hooted
@shkivtars, ove for PREHEAT 20d goe for START.

TEMPERATURE IS 170°-190° F (77°-88°C).
N

When the engine is shut down with the Key Switch taroed
off, :he water Lemprahor gauge will ardtiue to iegsIc the
last lemgEralore readio g wdicared by the gauge before elec-
trical power was anTed.off. The ol pressure gauge will fell
o Z210 when the Key Swiich is arrnad off The eaparatare
gange will pace agam 32X the engine’s Tue iemperdairie
when dertical power 1s reskared (0 the cauge.

Aseiaie alowo buzzer with bamess is suppbed with every
Adaisal Papel The aswller is epsasibie for elacticaby
@ecting the bz ta the fuer-pm consedtion oa the
engire s datmna) haraess The icseller is also respoasible
for nsraflmg the herzes in a locaBoo where it will be dry and
where it wifl be andibie 1o the oprra should Tt <ound while
the en2ice is ruaniag. e buezer will sound when the igni-
ton kev ts agpad oo and sbowd sleoce whea the en2ne has
swrtex) and the engioe’s of presge rees abave 15 pai.

Note: Refer 1o the WIRING DIAGRAM in this sl for tie
nseall@ion of two engine serndau>.

I PRESHE GAEE TS GAUGE IS BRADY-
ATED BN FOUMEE PER SDUARE INCY (P) AMD IS
G 1IBARATED WHALE THE KEY SWITDH (S
TERNED GR. THE BNEEES MORMAL CFERUWE
Of PRESSURY RANESS BETWEEN 3660 PSL

/

APM GAUGE: REGIS-. [
TERS REVOLUTIONS g
PER MINUTE OF THE ——
ENGINE AND CAN BE
RECALIBRATED FOR
ACCURACY FROM THE
REAR OF THE PANEL
&
HOURMETER: & SEmIDES
REGISTERS ELAPSED S/ Z by
TIME, AND SHOULD BE~_| e didig
LISED AS A GUIDE FOR CLUSTER
THE MAINTENANCE :
SCHEDULE. =
= - o
32 =
‘;::." '::
[ = —F =% | | DC VOLTMETER:
” = 3 Z——]  INDICATES THE AMDUNT THE
gms’fgﬂﬂfﬁm '
1
PREHEAT BUTTOM: WHEN PRESSED, ENERGIZES THE
ALTERNATOR'S REGULATOR, THE FUEL LIFT PUMP, AND ASTURATE ALARDE SYSTEM

THE ENGINE'S GLOW PLUGS. AND BYPASSES THE
ENGINE™S (IL PRESSURE ALARM SWITCH. IN ADDI-
TIOM, TH2S BUTTON ENERGIZES THE START BUTTON

STRRT BUTTON: WHEN PRESSED, ENERGITES THE
STAATER'S SOLENOID WHICH CRANKS THE ENGINE.

THIS BUTTON WiLL WOT OPERATE ELECTRICALLY
UNLESS THE PREHEAT BUTTON 15 PRESSED AND HELD
AT THE SAME TIME

QUPFFALED WITH THE METRUMON PANRL IF THE ENGRE S FRESH
WAB? CDAANT REAGHES 210 F (JEC), THS SWITCH WiLL CLOSE
SUNDUS THE ALARBE WHICH WAL BT A

COVTRANS STENAL

tOW Ol PRESSURE ALARM: A LOW O PRESSLEE RLASA SWITCH
1S LOCATED OfF THE ONQNES 0LL GALLSHY. THIS SWTTDH RBATOAS
Tt BNGINE'S Til PRESRIFE. SHMAD THE ENES il ARESSIRE
R TO 5. 10 P51, THT SWITCH WL 0PN SOURDING THE ALATA.
BEDAS BVENT. THE ALARM WELL EMIT A RASITWG SIBN_



CAPTAIN CONTROL PANEL

CAPTAN PANEL

This mamzlty-operaied eanoul paoe] 1s equipped with a Key
Swiich, an RPNt gauge, PREHEAT and START thinoas, sn

NSTRUMENT TEST atno and chree indicxioc barps, one
for ALTERNATOR DISCHARGE, oac for tow OIL PRES-

SURE,

_Universal '.-
e
HH“tn”lll il Wﬁﬂ

START BUTTOM: WHEN PRESSED, ENERGITES THE

and cae (or lngh ENGINE COCLANT TEMPFRATURE. &t
also tnctudes an alarp traaes for low OIL. PRESSURE or
high WATER TEMFERATURE, The RPM gange 3 illumi-
aaled when the Key Switch is umed oo and remams dumu-
aated while the engine is in ofcaboa

RLARR THE ALAAN WALL SOUND IF TME BIGAVE'S ON PRESSURE FALLS
BELOW S - 10 PSE N THIS EVBNi. THE ALARM WRLL EMTT A B SOWE

THIS SCRODOT (S HORMAL ONCE THE BNGINE STARTS AND THE SNGUES
Ol PRESSURE REACTES 15 P, THE ALARM WILL SIUBNCE.

STARTER'S SOLENDID WHICH CRANKS THE ENGINE. THIS PREHEAT BUTTON: WHEN PRESSED, ENERGIZES THE FUEL
BUTTON WILL NOT OPERATE ELECTRICALLY UNLESS THE

LIFT PUMP AND THE ENGINE'S GLOW PLUGS. AND BYPASSES
PREHEAT BUTTON IS PRESSED AND HELD AT THE SAME
TIME. THIS BUTTON ENERGIZES THE START BUTTON.



DIESEL FUEL, ENGINE OIL AND ENGINE COOLANT

DESEL FUEL

Dz fuel that meets the cpureraEns of specdcabian of Class
2D (ASTM), and has a azae rafag of 45 or beer.

Care Of The Fuel Supply

s anlv clean dieset foel! The clevanae of the e yxaED
m your fuelin jernos U is Wy oritica); @visitie dit par-
finely Anrshed parts |t is capar@ant i buy clean fuel. and
keep 2 dean. The best fue) can be enderad ursilistaxxy by
rdess ndlng or angropey suwrage €acilines. To assare tha
the il somg o the wenk for your engine s daily wse &
eam and puste, the followng practice is advisale

Puctese 3 well-4noan brand of fuel

losmll and regutarly service a good, visual-type Ot \sakx
Pk brtwerp the fue) tank apd the engpine. Rayoar SO0
MAM (microo raed Blicr #2 or #10) 15 a good exampie of
such a filter.

ENGINE 0B

Use a heavy duty caine 0i! with an AP) classificagor of CF
or CG4 or betex. Change the engine 01l 2fter an initial 50
bours of break-in operatoa, and every 100 bours of operailon
thereafiex. Foe recommended oi) viscosity, see the following
chat

Dperating Temperature Oil Vacasty
Above 68°F {20°C) SAE 30 or 10W-30, 15W-40
¢1°687F (5-20°C) SAE 20 or 10W-30, 15W-40
Bedow 41°F (5°C) SAE 10W-30. 15W40

Awnm:mmm.mummu
emyize oi to miv. Each trand Ciartains its own adbtves
akfdves of different brants could react ia the airtsre
fo gradury properties karmfy) to yeey Gy

EVGE CORANT

UNIVERSAI rexmmmends a mxege of SO% annfrerzz and
30% diifial wamey. Ozsnld water 1s Gee trom the chemi-
) 2t can carode oRemz) engive grrfaces.

The entifiexze performs dodde ey It allows the engine
TVD 2i propE temEpeTanges by qamsferang heat awdy from the
crgme o the cnotant. and bhricass and PIRCCD the cooting
aract fram ra and awusae Look for a good quality
m&smswmmimgm

© loag (e pEoteion.

The disnlied water and aofifreezr shonld be prepuzed before
WTE: Loet for die new envansermlly-frievedly long lasting
aUjreeze R is now available

Amgitesze mixaares will (row agding an nexpeckd freeze
and Gy zc beneBicral 1o U en@ne’s coalmg synem. They
retard rust and add o the life of the croulanng paan seal.

ANTIFREETE PROTECTION
Antifrecre concemtration  23% 30% 35% 50%
Freeang TeTperalre 14°F 8¥ 4 40°F
(5°0) (13%C) (-&4°C) (<0°C)
COOLAST RECOVERY TANK

A asptapt erovery Tk kot is suppbed wirth each
UNIVERSAL diesel engine. The aspase of whis recovery
ank is 3 allew far ERgive cpalem eRMTS00 and COUTACTOD
curimg engine apeyason, withom U less of coolant and
withow arroducgng @r meo the oooling sysiem. This kit 15
@ovaded and mus be msmlied befove (onning the eagwe.




PREPARATIONS FOR INITIAL START-UP

PRESTART INSPECTION
Bef®= 95Une your eogise for the MR tne or after a pro-
Ionged }ayoff — checl: the do\owing items

[3 Ceak the eogine ol tevel; add oil ¢ maintam the level at
the high mark on the dpstck

] Che=k the fuel supply and examine the fuel Gex/Sepacadar
bowls for contammants.

(] Chexk the Carision fund level.

MIVE Refer 1o 1the specifuanaors pages in this manua! for
Jual pil, and yansmission Gpes and guaorviges

3 Gk the DC elecmiczl systern. {ngpeql wire cameactons
and teaery cable coerectoes.

) Visually exanrme the uni?. Look for Ioose or mising
P, drspancen) WIRS, umanechex) tades, and cheek
threaded] comEctams.

) Cieck the cnalant level inthe plastic vecpvery tank and at
Beiciahif

ROTE: If the engine ks rot yet been fillad with coslanz. refer
to she ENGINE COOLING CIRCUTT secriar of this marnal



STARTING/STOPPING PROCEDURE

STARTING PROCEDURE

Place the Cransmission in aamral aod advance the trutie Aﬂﬂﬂll:hummwmm

amral to shghtly open. agip startfing can resait in the coyEe exfapst Syshmp

Amw;mmum“, PEp i< (EEPEE) raw sty taroegd the raw eatey cool

tral, Statie is could e = K e oy system doarioey Cankirmy  This raw e3tcy cao estey the

Mmﬁﬂh&ﬂ‘:mm eise'S cy/uders by way of the cxkanst smnifald ance
e cxbas? systew fifks. Prevent this from happening by

clasinm the raw water sappdy tomgh-bal stwt-off,

Tormn the KEY SWITUB 10 the ON pasiton (2 o'clock) i (he exicaest OO, and s

pancl lighrs, gauges and oacwrs will be acovand. ; - &g tram 13w wGtey 20Uy is oot 3 «<STatable SSWF; the
?Eﬂ’_mwbe@@dmmmm cuES/aEerator stovld keep this i mind
Temperature/Preheat i :
- Oace the engine s, check orsUonents for POET o pres-
Atmesphernic Temperature hﬁ-ﬁ!lht sare and befEy chrging volmse
+41°H+5°C) or Ngher Appron. 10 seconds I
+41°H45C) to 73°F (-5°C) Apprax. 15 saconds Mwawmeermengwu
+23°F(-5°C) or lower ADpx 20 seomds $
Limit of 20 WITE Some wnaabie roming may occur in a cold engine,
us sithbtmveainboson- Depressing the Preheat switch for 10-15 secord intervals will

| " : . help sintrlge the engine RPM unnl the operaning cempera-
START: Whie sal) depressing the PREHEAT switch, depxess 3 :
he START switch. This will cngage slooid noe reaches I70°-196°F (77°-88°C) and a progeller load is

; . i the engine. When the engine is novung and he
Upeo engme Sartng. mbcase the START switch. Do nos i s e . ‘
3 3 preheat swuel: é5 deprassed. a charging load on the OC alser-
selegse the PREMEAT switch uotl s oi) presaure reaches o will be discernible.

15 psi. Theu a5 Joog 3s the high water LEaDEETaRIR and low
ail pressure @otemave cutwats 60 pot actvare, the engme will
renzan enargied and continue to run. STARTING UNDER CO(0 CONDITIONS

Make @ de kimcadpg @l aafomrs with the raungs for
the grevalnp erperanse. Check the table on the engine oif

<x3rg of thas ezagmal
The =3y shoeld be fally charsed 1o mimmiae volisge
drop.
Use 2 sufficent amount of preheat (0 &d mn startng, see
Temperamure/Prehect chart on this page.
Should the enxgiex nor s@n whep the START swind is
Acpreswen for 10 to 20 seaods, relexer both swictes and STUPPIS PRDCEDIRE
wait 30 seconds; repeat the praziiee above and prebean To sp the cegine, bring the troede to 20 idie positon and
tonger. Nevey roe the startey for move thag 39 seovmds. place the CTEmEsAp in uewsal Allow the eagine 0 idle for

a few mamens 10 sS=hle anperaares. Pul] te STOP kver
to sing down the engine. Then wrn OFF the ke 10 close
dowu the elxarc Awf proap and ey

Mad: caain the dzv seich is in tiw OFF pogoon (12
o'dark). if the Key Swiwch is left ON the barery will dis-
cteze. Ap CuZine alarm burzzer is Provided to wase the Oper-
ator of this comdimo (Key Swiich ON). The best method of
prevenime the baftery from discharge is to remove the key
fram the Kry Switch after stopping the eogme. (The exua
key should be stowed i a szfe place )




BREAK-IN PROCEDURE

THE FRST 58 HOURS

Ardough yom engine has expenerca a minmugn of cne
hoam of test epEranons M egsure acaurate @mMy and
@OpeE opcrabon of all Sysems, tweak-in amme 1s requored.
The sarvice hife of vour engee is dependent upoa how the
engme tc dporate) and servieed dirmg (s initial 3 bowrs of
ase.

Yow iew engioe egures Zpproxmakh 58 baos of ininal
andilicamg Iperation W break in each maving par m ordes
w0 aeImZE the pri@umEnce and service life of (e enne.
Patform this candmaaing crefully, tesping m mind the
following:

L Stan: the eno1ze acawdmg to the Starang Prordwe
secgion in this mapual: run the engipe at dast idle while
checkimg [hmAallsyszems {raw waiey pump, ol pressare,

2. Allow the engiez to wann i {greferably by amnine at fast
idie) wwd the waler teperaane g=Ige moves s the
130°-120°F rance.

3 While using the vessel. run die engine at varying engioe
ips faa the fa3t 29 beas

. Avoid 1apid acceic) ation, SSpeciaDy with 2 cold engine.

5. U® caubBon net % oves load tie engine. The prewnee of a
gray er black exhaunst. and the mability o7 the eagine to
reach its full rared AL are.sigas of as overlaad

& During the pext 25 bowrs. the engine may be oporasd at

ve(yIng angae PMS with short runs at full rated rpm.
Avoid prolonged idlmg diming s break-m petiod.

Biealang-in a new engime hasicelly involves s==lng the

piston rings to the cvlinder walls. This cannot be axmmplishar
by long periods of nammes a1 ide, vor by-ealy ninnme a1 ful)
rpm. Idie ranning may glaze the cylinder walls. resuliinz m
excessive 91 conemmpling and Smoky opesation. Exaesove
spead o heavy over-loadmg. especially with a cold engine
may czuse scasing of the Oyhader walls. prociemg aamilac
=snlts. @pete the Fugime m woderanon AWt 1he 30-nroar
breel-1n petiod. (Boo't baby the eagzpe, but do not abuse ir.)

RECOMMENDED RPM RANGES

MGDEL IDLE CRUISE MAXIMUM

APM RPM RPM

M3-208 1000-1200 | 2500-3000 | 3500-3600
M25XFP8 1000-1200 | 2000-2500 | 2900-3000
M358 300-1000 | 2000-2500 | 2900- 3000
M40B 800-1000 | 2000-2500 | 2900- 3000
M508 800-1000 | 2000-2500 | 2700-2800

BOTE: Attempiing 10 reduce edle speed below the minanam
shown may p roduce unstable engine operamion and s1alling.

NOTE: 722 propeller shodd be either 2 or 3 bicde. bt showd
allow the engine 10 reack s movimum rored rpm & full oper
Yuunle undernay iz forwaid 2ear 1o ensure #he ovalarlity of
rered horsepower when neadad.

NOTE: See the TRANSMISSION secnon of his marwal for
break-m OFfOVIRATION on YOO ARSI 0N




THE DAILY ROUTINE

CRECK LISY

Each dsy before aaving yow engine, 1 ke a few moments to
run this chack list:

{1 Visvally tnspecd the cugine for fuel, oi). or water leaks
[] Checkhe ail level.

1 Gk the canswission flad lovel.

[ Check fox louse wires at the alt=rnator.

] Check de stvtng taferas fevel (weekly)

[3 Cneck drive bels for wear and proper tension (weekdy).

{d Log your engiee emmimg ume. These bours relate o
xcheduled mamteanae

1 Check fuel suppty; alwayvs beep fuel tank(s) as full as
possble

{] Look for cican fuel m the fuel/waler separatar bowl
[J Cbeck the coolant level i the plastic meaveaY k.

NOTE: Frcescive lass of cootant irdinates a cooltng system
lenr Check the enfire system Iy mecessary, use a cooling sys-
tent pressure pester to pressvrre the cooling system o loeate
the area of leatmge In cases of excessive coelanrloss, refill
the system as oullined in the ENGINE COOLING CIRCUTT
secaoq in Wis manual

START YOUR ENGINE

NOTE: See STARTINGSTOPPING PROCEDURE in ahis
mansal for more detalad insoRadens.

. Pul sz2nstrusssen in oeatial e advencxl
2 Tum KEY to the ON position {2 a"clack)
3. Dyysess PREHEAT (19 10 15 seconds).

4. While pressing PREHEAT, push START.
As cugine fives . releace START.

5. Bold PReHE AT wati] 6il gresswe reaches 15 psi and/or
alarm shusofi

MATE: Should erpine fail w stz wait 30 seconas, rep=a the

above proczdure, and PREHEAT longer.

6. Allow a few minutes for the engine to warm ata
comfonable rpm (approx. 1200 rpm), then reduce the
rpm. shift into gear, and et underway.

A CAUTIOR: woen shittioy the trarsmission, alwaps
redoce the epgire rpn to idle, then shift the bammis-
sion fimnly from one direction to another. A Siigivt gapse
in aegdva) will allow the propelley to siow. Shifting at
bigh rpm will dmage the trarsnissioyiemper p fate.

ALARMS AND CIRCUIT BREAKER

COMANT TEMPERATYRE SWITCH

A canlao? lcmeesannt swiich is lorated op the bhamosay
bovsing. Tlas swimb w1lf acDvate a continucas alarm 1 e
coolan! '3 operaling tempcratine reachas Fpproanalely
210°F (99°Cy

ENEMNE CRCUTT BREAKER

The DC bamess on the eagide 15 pro®eed by an engine-
orsuoled Genual reset arcwl byweker (20 amps DC).
Excessive qurent draw or elecuica) overload asywhere in

the instnament paact winng o cogine Waming will the
breafzey (0 TP, In (s even: wast engines will shutdowan
becure the oped breaker disonaerts the fuel supply. 5f

tas should econr. check and FEpia the sowrce of the prodlem.
After repaming the fzult reset the treaker and cestart the
cagioe.

LOW Bil PRESSURE ALARM SWITCH

A low oil preeawe glarm switch s oankd 0T the cngine’s
00 gallery. Thas swikch's scusor memiocss the engine's oif
pressure. Should the sngne’s oif gresanc falito 5 -10 psi

(04 - 0.7 kg/an), s swinh wall actvate a pulsating alarvo.




MAINTENANCE SCHEDULE

A WARNINE.: Mever attemgp? ty perfarw sy syvice while the exgice is
raminy. #har the g Sfcty equipment secd as GOGIES aod 9oves, and
osT the carect toals for each job. iscruex? the bdinyy torminats eden
sEIicHE) 3y of the amme’s OF electicad exuipeni

NOTE: Many of the following mairurmance jobs are simple trat athers are more
dificudt and may require the expert knowledge of a service mechanic

CHECK HOURS OF OPERATION

SCHEDULED EACH EXPANATION OF SQEDVL £0

MAINTENANCE DAY S50 100 250 500 750 1000 1250 MAINTENANCE

Foet Supply n | Diesei No 2 rating of 45 catane or higher

FuelWater Sepaalor a | Creck for water and dirt in fuel (drain/repiace fittsr
if necssary).

Engine O { svel 0 [l level should indicate between MAX. and LOW on
dipstick.

Coolanmt Level O Check 21 recovery tank; if empty, check ai manfoid.
Add cootant if needed.

Drive Belts O [rspect (o6 proper tensan (/8" 10 12 Gepresicn)
and adijust if needed. Check belt edges far wear

Visal tnspection of Engine {0 | MOTE Prase keep engine surface clecn Check tor fuel, ofl and water leaks. Inspect wiring

D end oil will inkibtt the engine s abdisy and earzl connections. Keep bolts & muts tight.
to remain cool Check for loose belt tension.

Engine Trotiz and a OO | o] al 3| Checkioriooss fittings, cotter pins, etc.

Tragsmizzion Cantrad | Lhacae with WD40 or equivaisit.

Cables and Shutoff Levers

Adjust Bwyme Ide Speed a ARt 1p (750-1200 rpmi).

Fuel Filter D Ol O|O| O] O| mischangeat 50 hrs, then change every 750 hrs.

Starting Grtre (I every 50 operating Mo check Ertimiyte byets

{and Howse Saterees) &0 mae STER connecions 2re very tghd. Cean off
EXCESSIVE COMOSION.

Engine 0il and Filter 0 O|0O|10a| 0|1 0] 0] 0] imcaengneod & filter change at 50 hrs., then
change bath every 100 hours.

«Tarque Cytinder Head At engine overhaul or cylinder head overaul.

Hold Down Boits

Lubricaie Pane! Key | a At first 100 hrs., then each year at winterng.

Switch with “Lockeze”

Transmission Fluid 0 a|o|ao O | Initéal find change at 50 hrs., then every 250 hrs.
OF Once 3 year

Air Cleaner O]l O] O O] Q| Ceanthe fiter and slemant.

Exhaus! System a a O | initial check at 50 hrs., then every 500 hrs. inspect
for ks Oneck SPRON Break CPeradin. Chegk the
exteist ADow for rdon A cormosion RaG
on eSide PEESSEPES. dan and EPECe as Eces-
sary. Oveck @l 3l COVEXATT afe tight

T ame Vo
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MAINTENANCE SCHEDULE

NOTE: Use the engire hour meter gauge 1o fog your engine kours or record your

eng tne howrs 8y rovtng tme.
CHECK HOURS OF OPERATION

SCHEDULED EACH . ©FLANANON OF SCHEDULED

MAINTENANCE | DAY 100 250 500 750 1000 1250 MAINTENANCE

Eagine Hoses OlO|O| 0| 0| Q| Hoseshutd be hard & St Replace if SOR o

; | spongy. Check & tighten afl hose clamps.

Heat Exchanger O|Oo|O|O| T | genorpiace arode. Oden heat exsanges end

Zmc Ennde eap @ ckan oa debiis. Ramove every 1000 hatrs

| for pret=swre cteaning and prsswre testing

Blectyic Foel Uit O| O |0| Ol Q| Cleanat50hours, then clean every 250 hours.

Pamp Rner (if applicable)

Raw Water Pump (| — O | Remove pitmp cover and inspect impeller for wear,;
replace if reeded Also replace greket. Lihncaie
both when rezssembled. lspe0 pump for smme
wear, cover plate wear and cam weat

Coolan System | 1 | Drain, flush, and refill cooling system with appro- |
praje qwireze mix.

*Fuel Injectors O Check and arfpist iniecSon opening pressure and
SPRY condion (see Engine AdjusTmeTs)

*Starter Motor (| 3 | Check solenoid and motor for corrosion. Remove
and hibree, Glezn and lubnca e d ares mmey

*Preheat Circuil ] O | Check operation of preheat solenaid. Remove and
ddezan Alow phuds; check re=iance (1.1-12 ohms)

*Engive Cylinder ] O | incomect vaive clearance will result m poor enging

Valve Clearance ! and adjust valve clearances.

DC Alternator | £3 B ] | Check DC chame from altemator. Check mounting
backer, i@wen Safrical connertiens.

Heal Exchanger (sl Ramove, have professionally cleaned and pressure
iested.

*Engisie Tramsmission O Chattering at idle and low mpms is an indication of

Oampar Plate damper plate wear. Remove and repiace

*UNIVERSAL recommends this senvice be performed by an aithonzed mechanic,
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ENGINE COOLING CIRCUIT

OESCR/PTION

Toe engine is frech warzr ecaled (eagane coolant) by ar
nrgme-maumeed heat exchianget Raw waler 1s panzped
draesh the best endanzer by a ger-diven, positve ds-
placemens impeller pemp. Afier the raw water cools the
engme coolaal m the beat exchaages, it mixes with the
cogme’s extruml 2283, 0oals the exharg g2zses, and dis-
Jdrarges ovarbaerd

The engine’s conlant is drantated by a belt-driven cenmifu-
g2l iype memel angelis pump @ousted on the fiont of the
eagine The eugine’s coolant (CIDEEFaRTR is termosaically
cnfrolted

The engine’s coolant Must be chareed acovding o tie main -

emznce schedu)e in this manual. If the coolant s allowed o
become con@minakd. it cap lead 1o overbeating groblems.

Draio the engine coolant &Y loaening the drain plug on the
engine block and opeaing the manifold pressre c2p. Flush
the sy<temn with fresh water, then sees? the refill prorss See
the Pats Mdeniificanon pbowes in this @asua) for locanions.
WITE: The petcock ar ¥re heat enchanger can also be used to
help drairt ergine evolons.

AWWM:M#&MMW. Wear
mrotechive gloves.

Acavmos: Prom caniing syt aisterance is
oitcat o sristzoti omeber of engioe Giares can be
Gazed hack tv coalioy systan arrasion

A coolanl recvery 1ank allows for engine cpolast expraason
ad coguzgon during engine Cprralicn, WiKkm! any signii-
cant loss of coolan aad without iInGodsong arr ke the cool-
mg syseesn. Tios fank 15 Dest lacaied at or above the engine
mamifold level, and shooid be easily somesible.

To Refill With Coolad?

Wiih the engine rorming i idle, slowly pur clean premixed
coalant into the manifedd

UOTE: Open the petcods on the thermosear hausing and reat
exchanger o help remove air from the system When a siaady

Tipw of coelans appears @ vz drainplug opening close the

water drdin plug and contiruie to Jill she Sysiem ungl the
mardfold remrains fell Close the pettoct on the hear
excumger when argirazze fiows from it

Moastor the coalant in te mrrifold and add as nerded F!
the marifeld to the Slier neck and maall the poswe

<ap The petaxck on the therm s shoaid also be opened
wien eiliing %o allow Tappal air to esczpe

Remove the cap on ihe cootaot recgvery wak fill with
aclant mmx 10 halfway between L OW and MAXC and
eplace the cap. Run te cagine. dase all prtacks and
observe the coolamt expunsion Bow imo the ewovery =nk.

Afer checking for leaks. 0P the engine and aBow 1t to ooal.
Copiant sbould draw back 1o the cooling svsem as the
=ngine cools down. Add cooiantto the feTovery fank if
oezded. Cleap up any spitled caalant

ROTE Periodically ched: the condition of the pressure aap.
Ensure that e upper and lower rubber seals ar= in good
cwondition. and ckeck hat the vacusem mlwapfmardc&:ses
fightty Carry a spare eap. -




ENGINE COOLING CIRCUIT

RAW WATER CO(RSNG CIRCIAT

The rtaw water flow is crea tzd by 2 positive displaceamant
impeler pump. This pump diaws waler diretly irom the
ocean, lake, or mver bow 2 Grausbh-hwl! opening trmucb a
tose 0 the warker siramer. The 1aw water pes=s fron the
srainer threugh the pumpto a beat exclaneer (fyough the
tratexdhanges wbes) where it eodls the engroe’s circladog
fiesh water coolanl The taw waler i thea disharpad into the
water ipjected e xkaus) efbow, TaLung with. and cooling the
exhai@ gasses. This anxmse of e xtausy gas and raw water is
dinven ducugh the 5tc3D tabe and ovistamd.

Raw Water Pump

The taw water putop is a seli-paming, rotary prmmp with 2
nen-ferroes (rousing aod a rroprene mmpeller: The mrxNer
has flexible vases which wipe against s agvad cam plae
within thye mmpeller bsusing, produciag the GUIPARE actian.
0t a0 acrowt stoedd this pump be ron dry as waitzr acts as a
iubncaot for the onpefler. Trere should always be a spare
anpeller and mp<ller cover gasket aboacd (an impeller ki),
Raw water pump ampelter fezlures ocows wheo lsbricant (1aw
water} is G gresent dining engioe opcratioo Such faihaes
are not vaganmble, and Opralors are caqiouE to make sire
12w Water flow is presen) af siart-up_

Changing the Raw Wa'ker impelier

1. Close iz taw waler intabe.

2 Remove the plet and ot 21 po hoses from the puang,
noting the port locaneo and posiDming.

3. Rzmove the-pump assambiy and its gasket fom the
enghe.

4. Remove the (e hex bead screws that hold 1he bousing
0 the cover.

5. Tapihe housing/cover gmayobly on its stde to loosen and
srpacate thesover frem ns bowsmg

G. Remove 1he cover and its O-nng and remove the anpeler
gasket and plate.

7. Remove the reta)0102 ting (rclip) and [FY ot the
mopaller. Take care notto lose the key o the shaft's key-
o3y.

A CAUTION: 1177y of the vaves bave broken off the
impetier they most be foand to preved Wockage in the
cvaliog circoil. They oflen can be foomd i the beat
archangey,

8. Replare the gaskzt, angeilz, and O ring.

9. Apply a fiimrof pBoleum jelly or silicme 10 e Inoer
surfarc of the gupeller bousme.

MITE: Sz coat the swiace, de not aver apply:

10. Insr2b the Supelter gasket and O-.ring.

1. Marmt the oy io the engine kg care hat the end
seal 2nd gasket are in plsce. De not tightea the pump
MOUNLNg screws, just finger nght.

12. Repsemblc the bose cannecions and open the raw
wakr miake.

13. Start gy engne o idle, tms will alow the pirmp to align
i19elf with uts dnive chaft.

4. Stop1he cagioe and tighteo the pump a&cmwhly @ounal-
g ATWE

13, Stat and i (he engap. cherk for leaks and check for @
ngw

NOTE: Should a failwe occur with the pumps internal paszs

(seals and bearings) i may be more ces sficient w puwchase

a new pump. The grice of individual pars alomg with abor

cosis conld masch the price of a new pump.

RAW WATER PUMP




ENGINE COOLING CIRCUIT

THERMOSTAT

A hermasial, locted near the mansfold a3 Hie frond o1 the
engine, coagrals the cpalant EmgxIanse as it coatmuousiy
Bows Ewwuegh the closed cocling arcnt When the engive is
first stgved the clasal thermosmat e vents coolant fiom fiow-
ing {sofre coolant 1s by-pamed throveh a bole 1 the texrmo-
481 19 Dievent the edaust maniicld from overfeadng)h As
the engane warms up the Reomem eraduathy opas. The
Wsmantal is acexible end cap be checlrd. deanad, ar
reptaced zasily, Cary a spare therm ostal and gaskzi.,

To Repiace the Themmestal

Remove the 00 cap screwss aod disassarobie as ifluyarad.
When assemblimg Hixe new thermasti and gasket pid a thin
coatof szalant on both sidss of the gaskes before presme m
place. Rum the engine and check for nosmal empesatioes apd
tht there are 90 leaks ai the Brermostsy housmg.

Heat Exchanger

The heat exchapger 15 a coppeT tbe winch cactaes anum-
ber oi snall copper iibes Raw water is purmged doough the
smal) copper tabes and the freshwater coolant fiom the
Engne is coculsier) aound the copper tibes. The @w waler
rereoves heat from the fresbwatzr coelant To keep the heat
exchanger oparatiog cificienily, it should be remowd freen
the engine every {000 bours 10 be hestughly cisznad and
Mewure tested.

.-a.lﬂ-._l.; AT T

Zinc Anode EEFACE  CLEAN & FEUSS

A Zinc anode-(or pencd} is }acated in the 1aw water cooling
cotust withue the best exchanger The gurpese of the zmc
anode is 10 sacnficz fwel f 10 eleTTotyas 3cda whing place
the raw warer coalme arant Yo by wdaong the effieas of
clectrol ysis ao othar carnpon2ats of the system The smdinon
of the zinc anode should be checked manhtv and the anode
cleaned or renlaced, as regured. Spare anadss sheuld be
Qi aoboard. The area n the exchasger whae the anade
is Jocated should petiodically be cleaned of anode gebuis.

RAW WATER INTAKE STRAMER

ROVE: Alwwvs mstall the strainer af or below the wateriine so
the strainer will afwavs pe self priqung.

A clean raw water miehe s@aina 1s a viml @mponest of the
eagine’s cooling system. Inchxde = visual Wspecion of this
stamer when making yorr periodc eng@ine chack The water
in the glass should be clear.

Perfrro the {ollowing mamtenznce after every 100 bours of
epCranoe:

Qlose the raw waler seaanck

Remove and clean the sirainer filer

Clezn ke glass.

Replace 1he scaling washer if necessary.

Reassemble and e<ialy the sTainer.

Op=p the aredk

Run the engire and check for ieaks.

NOVE: Also foliow the above pracedure dfter ioving na hard
agrownd.

If tbe engine cmpxTaaLT Fange ever shows a ughet than por-
mazl readong. the cause may be that sit, leaves & gess msy

have been caught up in the staner, slowng the flow of raw
water through the coading sysiem

oW

N o

RAW WATER INTARE STRAINER
(TVPICAL}




ENGINE OIL CHANGE

ORALN THE SHMP

The eagioe ol shaxld be wamn. Remove the oil drzin bose
fioth 't atchiment teamkerand lower it ivo a conminer and
allaw the oil wo drain. or 2Bxch 2 pamp 1o the exnd of the dizin
hose and pump oz 1be ofd oil. Make e the otl drain hose
is @pped and mropedy secured in s balder afier all the oid
oil bas beeo drainx)

WOTE: 7Ar=ad si2z for the lube oil drair inse eagped end is
L2 NPT,

Always otrerve the old oil as it is removed A vellow/Zay
exsulsion iodkates the preszace of waser in the o1l Although
this aruditioa s fare, it does rEgure groa@ 2tteatioo to pre-
vent sesyoas dams ge. Call 3 compere® werhag c If water is
prEavin the oil. Raw waler presenl in the oil can be the
result of a Seul! inthe exhzost sySem atached to the engine
andfor a siphomog of raw waier eioagh the 1aw water cool-
mg arcmt into the exhauy, fillig the engine. Thas probiem
1 often cursed by the poov bacation of the tack of an anti-
sipbod valve. Sce UNTVERSAL’S fustallatico Manwal.

sails basnwqdy using seap and water. Laander or dis-
cand ciething or /3gs costzioay esed oil. Biscard esed
oil pexperty.

17

Replacing the 0ii Fiiter

When emoving the used oil filter, yon mav find it helptul
2nd cl{eaoer %0 punch a hole in the upper and lower portian of
tbe old filler to drain Ihe oil frare it 1a%0 3 container befcre
iemoving it This he 510 Jeszo spultagy

20 mak e @erwain i will come offf

An auxmnotve filler wraxd should be edpf) in emoving
theold mil Hitter: Place some pager towels and a plxichsg
around the filer whep amxewing i 10 caich any oil left in
the filver. krspecd the old ol fitier as itis removed to mzake
suxe Ihat the 1ubber sealing oxsked coroes off with 1he old oil
fibvey. If this rubber s2ling gasket emans sealed agaigst the
engine hlock. geotly remove it. When anszalling the cew ol
e cicment, wipe the Fher gasket’s sabing urface on the
engne block free of il and apply a this co=s of clesn epgine
oil o the atbbery gasket on the new ot Wter. Sgew the Bler
onio.the thread ed oil filter stubd. and Ggtned the fiker Hemly
v hand

NGTE: {/se gmine UNIVERSAL oil filters - gereric filiers
are Aot recoyronerded.

REFUL THE OA SYMP

Add fiesh oil tirough the Gller cap. Aster refilling, run the
eagine for a few aomants while checking the enginz’s oil
pressure. Make sie there is ne leakage amuad the new oil
filter or from the o1l drain SYSTM. and then Sk the cngive.
Then check the qamngity of oi] with the tube ml diptick Ef
the engine requires additionz) od, fil} 0, but not Gver. the
bigh mark on 1be dipstick.

m £13/161 SOCKEY




REMOTE OIL FILTER (OPTIONAL)

DESTALLATION

This popular ar=wory is used 10 rcloralc the engine’s o G-
ter from the ensite o a mare convenient locanan soch as an
engige (oom bulkbead

NOTE: Refe r 1o ENGIVE OIL CHANGE in this mamal for
(RETTULBONS on remgving the ol filter,

To inamll simply cemave the engioe o1l flter and trezd on
WESTERBEKE's ceote 0il filier kit as shown. Always
nall dhic kit with the ail filter £a00g down as ibraraAet
Coutact yor W eSTERBEKE dezler for mote arfoameion.

APPLY A THIN COAT OF CLEAN 0@ TN TBE 5-GBG W@
ESTUAD THIS KIT. MEEAD THE KiT DN, DX HAVD
TEHTON AX ADOMORAL 24 TURN ASTER THE O-RSNG
CDOVALCTS THE BASE

WOTE Weizrpels 15 not respansidle for engine flore due 0
ncorrecy allation of she Remote Gl Fitser

A\ CAUTION: 7 is vital to iastah the oit fmes cor-

rectiy. it the oil flows in the raverse dsectiva, the by-
pass valve i the fifter 2xambly wil) grevest the oif

frow reaction the cogine camsing an i) empne

Cxkge. If there i 90 oF ESSITE reading, <switkows

ity 3 chets the boso cmmmgtis,

FASTEN SECURELY TO A BULKHEAD
[SCREWS ARE DWNER SUPPLEED)

18

AT & il COU OF Q240 OF TU DE ALTER
GASHEY WMES BSWULEIE  AFTrR TBE ALTER
CAETGLT) THE CASE, TRMTE IT AV ASTTERAL
EC Rt



FUEL SYSTEM

RIE ABIITIVES

ff fimzus or becwris 1s cansing fue) problems. You should
have an authonzed desler ectre ¢t these grobleras Tiknose

3 divee) fuel bioade 10 stendize the tuet (follow the penuiac-
wrer’s M}

SPARES

Widle the lihkelhaod of laving to scrvice the fised svsTem a1
323 s shm, the pesbility does exist. Theiefore. we ceommn-

mend that bamgo washess injector seat wasbers, and a fue) fil-

ter be easmed oo board 2 all drpes. Aurchase areden spaes
fom yeur local UNTVERS AL dealer or disubaace. If a leak
sboald develop ata banjo washer that cannos be carecwd by
a simpie nghiening of the fiting, 1eplace ke sealing washer

FUEL LIFT PUMP

The on-enZnc el System is vearal)y self pnming. Under
ey cgeg@eImrs the cngines’s elaamic fuel Lift pamg,
which is ecergizd by the ey swirch/prete=t basion, will
supply a continueus flow of fuel from the wak. This fuel s
drawn ttrouzh the fuel/water sEparator 1o the engmee bt
oUD\Q, e primETY sPin-on fuel flier. and the igation panp.

A WERNING: Do cor atlow spoking or open R
aropey verrtriation.

FUEL PRIMING

If it becomes aecesmIy w0 bleed 2ir from the syaoN\ wse the
following groeaduse:

Loe=m 2]l the high mesage wictor lines (not 10jetors) and
ctank dhe enging swrtey motor: a< fue) spuns from berween
the out and the'dimc, nginen thein jector lines in sequence and
then tightes the bleed ~gew.

NUOTE: Do nov aiempn ehis proceduse on a hot engine.

A WARNINE: Aways wear arotective clsthing,
safely glasses and gloves ehien bleeding high pressare
iojector linas.

FUEL RETURN LINE STAIT-OFF VALVE [M-508])

A shm-off val ve 3 loctey) i3 the fuel recan lice near the
10 jecoon pump. This vahe must be fullv open.

Arr Cleaner/Sitencer

Same UNIVERSAL engmss use a replareable air filier ele-
ment WEPPED arcund a eeal corer Thas elerent cn be
removed and brusted off ® ctezromd with an ar hose: When
LT become 100 contzmazaed it can be replaaed. The camister
with 1ts intens ebeaneut should alse be omoved and clased
peadically. Svaply wash the assemited onit m a noe-flam-
mable cleanmg soivem Use this same ckeantng procedure tor
ottt UNEVERSAL air cdeaoers that usc a Similar Cype Canis-
wer

NOTE: 7o gpermre efficiently a diese! Grgine must inloke a

conznuous volume of clear air. Hard siartng, an erratic idle,
and btack exhauss smake are all sxmgtoms of a resoricied air
inpks




FUEL SYSTEM

LAWARNINE: S0t o the foed ratve at the tak waeo
servicing the tu syst=n. Taiso cO 0 caivtraw) 2my foel
st ey spill. DO MOT allow any SRk, apeo xS
or othey STETTES of fire seay the fved sysir® when 57 -
the foel system,

HIH FAATERS

The el myeTicn paETP and the fuel ine™IBS age precisddy
manuixneed and hey amam recerve clean diesed fuel, e
froam water and dint. To amaare this Aow of dean fuel. the fuel
st pass drmagh at Yeast twe fuel @hers, a fielvao -
raros and the eqgoe’s spm-on fuel i bex. Visually aspect.
clean. and czmnpe these Giters acoarding to the mamazrc
schexdnle m Gas mamal

1. Sinx fue) Supply off.

2 Uca=n the il filter, niming counterclokvwise with a fi)-
er wiench

3. Using a rag, wipe clean the sealing face oo e bousing
tracieet 30 the new filler can be sexted properdy.

4. Lightdy 6d the s=alimg O-cng o the new fher. To rein
stll, nom the fiiter assesobly elockowise carefully unnl the
O-nng contacs the 9ealipg surface of the howsing braciact
Turn 2/3 futher with the filtes wregah

3. Turn oa the fxl and Qan the engios, The oormmal greheal
Gmcooe should quickly prime the SYSED and the engine
should swerc

NOTE The corvridge conwamms fuel Take care aotio spdl i

dising Gnrewdly Pecform the PRIMING THE FUEL
SY STEM afeer replacing the spin-on filiex

FUH. WATER SEPARATOR

A pamy fuel filter of the waly scparasing fype qoust be
mniled berees the fuel ok and the cn gine o remoOve
waRT and cther eontamnms from the Gue) bcfare ey can
be capad o the fuel sysiem on the cogige.

Moz iasmalkss ichade a vpe of Qe wda spaue with
the memltaon packawe as they are aware of the problems
thet oo ands m the fuel can case.

A oyical fnel Shwafe ey SXTAEEN s dlasgaied 1a this dis-
eram This is the Ravoor Model SO0 MA. Keep in mind that
if = warer spETaus type filker is not ostalled between the
foel sEpply ok and rgipe-mamted fue) sysiem, 20y waler
n de fod wilt affect the fue] puaup, cagioe filter, and 10)ec-
00s eqOpmant. The VREFIpETaRR 15 respoasiie for making
c=ran the fuel eaching the engioe’s MyecHOD equgeneD! 1S
ﬁuofinq@e&?hspmis sxompishe) by msalling
and MAMMIRE a Ao Giragon/EPEB D00 sysiam




DC ELECTRICAL SYSTEM

ENGINE 12 VOLT DC CONTROL CIRCINT
The engdre has a 12 volt DC elbearical ocovtrol arcurs that is

chown on the wying diagrams that follow. Refer to the<e dia-

@ams when ronbleshoofing o' when servicng the DC elec-
Mical sysiem ao the engine.

DRIVE BELT ARJUSTMENT

A\ CAGTION: arive beits mst be gropesiy tesians.
Losse drive beits will ne f MYide propes el
chargng and wifl eveotoally damage the alfeynatuy.
Drive belts i3l are oo tgd? will pijl the afverrater cut
of abgrenenl andfor use the alteTratr to wear oot gre-
astwefy.

Belt & asioe 3d) usument 15 made by prvoting the aliexustor oo
3 base mounpog boll

1. Loasen the alEymans ad justicg strap dodtamxd the base
meuning bolt

2 Djvot the alegnatar on the base mounasa balt 10 the Jefi
os fight as cequired.

A Tighicu the bast mounang belt and the zdjusdng sozp
bolt

4. Dperate the engine for about 5 mimutes at idle, then shut
down and recheck belt 12nsion.

BATTERY CARE
Review the @annfanaer 's reaanme odareers and then
=ahlish 2 sySemmic qminknsarr schedule for youn eaDne
swrmmg hancnes aod house batiziies.

B Monilor your voleneis for groyer abrpiag dusing ezgine

aperabon

B Check i electiolyle level and specific gravity witha
hydromees.

B Use only distlled waPkc to brg elersolyics [ a propes
level.

B Make osrem thar banery cable cannecoons are clean and
tghe to the bumery posts (and W Yo engine},

610W PLUGS

Tobe glow plugs zre wied irough the greleas solenoid
Whra PREHFAT s pressed a1 he camtra) pan2{ dis selesoid
shouwld “‘tlick” on and the glow pluz should begin to g2t bor

tnspection

To wspec? e plug. iemove the electneal \mmal conrer.
nons. then unscrew or unclamp aack plog from the cyliader
head Thorouschly cleae each plug's Up and drr=ads with a
seft brush and cleaning solunon (e remwo ve 2ll e cobon and
ail deposts. Wade cleaning, examine the Bp forwear and
tamn exasion: 1f it has evodad o mudh, 3eplace the plug.

Testing

Anacwate way 1o lest glow plugs is with an chmmeiy
Toucd ope prod 1o the giow plug's wire connecian and the
oiher 10 the body of the glow plug, as sbowm. A good glow
plug will havea 1.0- 1= ol resisence. This arbad cn be
used with the plug in or out of the enZive. You cap also use
an anum-tes 1 lest the power drain (8 - 9 amps per prug).

A WARNG: These giow plugs wilt becage: very
bat to the tesxch. Be caretvl not in barn youwr firgers
when testing the plogs.

Re-mxal) the plugs in the enZme and (cst them sgain. The
plugs should ge1 very hot (at the tarmin=) end) within 7 te 15
saomvis. H the plugs don’t beat up quickly. check fara shon
creuit. Whean racsalling the 2low ptogs. usz an0o-saze
compoundd on the treads.

A WARKING: Do not keep 3 glow plag oo for wore
than 30 sezoods.

GLOW PLUS TIGHTENNG TORGUE  7- 11 R-B [1.0-13040)

-TERMINAL

>
END

TP

TESTNG A GL.0W PUSS
WITH AN OHMWMEVER

B Kecp vow bamenes clean and free of earosion EEE%%%%



DC ELECTRICAL SYSTEM

The Arging SySem amsiss of 31 alteraaay with 3 oxnamexd
voltage regulaae, az eagioe DC vinuTg taroess, 3 aousied
DC arrui braaker and a taftery and compecooo wires.
Qe af the \se of aegatad cirovies (IC°s) the elearoun
voltage reguiator is sy compPact and is mooded internally
ot an the back of the aRanatay.

Alternator Troubleshooting

If you suspen that the altemator is aot produang enough
voliage 3o charge the engive™s banery, check the folfowing:

PN T T P ——
hot. 0o sod touch untidl the eyt bas cnird dowv.

U Make cenaio y ous allrmsor is seaurely mounted.
0 Oexk the drive belts for ropa tension.
(] fspoa for loose or dixaramoca) wices at the aleermtm

WTE An éxdasor with ¢ dicnle, a solonaid. or a bagery
sdecaxs swisth s wually mmunied in the cradl to (solake the
batieries 30 the wvang banery is aot disdwgpad along with
the haxove bageries If the iwolator is harging the aarang
barry tae not the house fnaery, she aleynans s OK end
the probiem is in the batiery charging circudt

A\ WARNING: st oft the enmie battery switeh or
discomnect from the batirry when warkivg o the ewgiee
chextyical syctnm

Checking for Proper Voitage

If you suspct the altcmasw has Caibed perform the oflowing

tests with the eegine ofE

1. Using a2 vobmesry arpecs the volute: red wire dlip io
Ge meN\D wmigal B+

2 Conrzxa tbe valthater pegafive we in any gound oo the
angine,

3. Check the bacery voltage. 1t sbould read 12 10 13 volts.

4. Cexik the voitagr berwern the alguator (+) post ve ter-
minzl B and any engine ground. If the arast is good, the
valtage ai the alteroamw shaald be the same as the banesy
(mless there’s an anlaior in the SN, Hen the reading
wortdd be Zero)

Awmut To avoid darage to the batizry ebargiog
the COgime iS ramminy’

Amum Betfare stxtvsy the CEpe aake coyizia
tha) everyme is clew of v gt Keep Jusy frem
sheaves aad betts 48799 test procedures.

5. Stan the engioe.

6. The vol=ge realing for a gropedy operating aloyeae
shoald be baxeemn 135 and 145 volts. I your aheramor
ts over- or andothopug, hsve it repacad at a lable

MGTE: Before removing #he alnatar for repaiz use your
volonexy i eomioe that 12 voles DC  eacization & presexs ar
the R 2rvainaf if the proveas et showed only banery voli-
age ai diw B aama erannal




DC ELECTRICAL SYSTEM WIRING DIAGRAM #39144
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DC ELECTRICAL SYSTEM WIRING SCHEMATIC #39144
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WIRING DIAGRAM CATALINA YACHTS #200360
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WIRING SCHEMATIC CATALINA YACHTS #200360
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ENGINE ADJUSTMENTS

. NOTE: U/N/V ERSAL rerenunznds dwm the follov ing engine
%""wadjumn:m be performad by a competera engine mechansc
The vdormason betow is provided 10 assist the meciaric

THROTTE AND STOP CORTROLS Remove the valve rocker coVEs 10 epose-the crigie’s vale
train. Remove the glow plugs Hom each of the cylundess o

emahle the eagine (@ be 2asily rotated by hand to postuan

each cvlimder for valve adpsanenr

Valves zre adjusted wath the piston in the cybnder being

adnmicd at TDC (Top Dead Ceatee) of 15 coropression

socke. Each cylider is admsted followmp the eweine’s hnang

oder

RRRE GROER 3 CYUNDER MODELS 1
& CYLINCER MODELS 1-

Adnust the vatves begianmga with Cybader 21. Rowsz ge
crankshaft slowly and obsenve she Go=1'ur of the valves far
Cylindes #1. Watch for the istale valve (0 open indicabng
the pistoe &s oo s intake sroke (tite pision 3s woving dewn
in the cylinder). Continue 10 totale the crankshart slowly and
look for the mmke valve to close. Thz piston is Bow sGrone
Its compsessen sooke ( the piston s moving up in the
cylinder towards TDC)L

Warch the Omiag hole m the bell bousing for Ammg numbxss
to appzar. Position e [T Mark in ahgmeny wr'th the noich
i0 the armng bole. The piston in Cylinder #1 is now at TDC.
Adji=t the valves 10 Cylinder £1. Proed w the pextcylin:
der m the fNog crdex.

Ttwee Cylinder Models

Roike the crantshafi 240° in the normal disecsioo of eaanon

and adjust the &3 Cylinder's valves. Roae tie crankshafi
another 240° and addjost the £2 Cylmdar’s vaives

Foor Cylinder Models

Rotate the crankshaft 180° m the normal direction of rtaton
%) and adjust the #3 Cylinder’s valves. Rotale the crankshafi
anather 180° and adjust the #4 Cylinder’s valves. Rotate the
crankshaft another 1807 and adjust the #2 Cylinder’s valves.

H;El

AT

THROTTLE AND STBP ASSEMBLY

The trede and eagine stop levers are localed on the oos-
board side of the cagine jst bedow (he fuel myasfios mp.
Bracists are providad fer ewner-inswalied pash-pall cables
thacrun 1o te ste=nng senon. The trotde high speed

ad jisanent as deea factory set and is wire lodext The thro:-
e idle sqew 15 admstable. Thewe Jevers and brerckeis shouid
be ponadically lubricatad and chec ked for Joose festenines

VALVE CLEARANCE

NOTE- Vah= adustonod should not be recessary wnder
norma! operaing con&rons These adjusarents, whes
required. should be performed by an cuthorized mechanic.

adnveng

21

VALYE CLEARANCE
(COLD ENEIET)

| 0,071 - 0.0057 &
8.18-0.2am]
M-508



ENGINE ADJUSTMENTS

WOTE LNIVERSAL recommends ha? the folowing engine
od jusomens be perfarmed by a compeR™ engme mechanic.

The formalion beimw s provided to assist e mechanic.

TESTING ENGINE COMPRESSION

Mazc &7vaia the oi] leve! (dipsBd.) i s at the onaect level and
the &r intake nilter is ciean. The baltery and SETcT moter must

also be 1 good condroon.
1. Warm the cuging (0 ‘normal operatog \CEraiue.

2

which the campr=sxan is (0 be measured

===
Cleae the1aw water s=aaxck {thew-huli). :
Crank the engin¢ and allow (he gaiige 10 r2ach a
Repeat this process far eacd cylinder
COMPRESIEON PRESSURE 412 - 489 p=i {2.84 - 3.23 MPal &t
gankin sgeed,

$

M

&

QAN PERNSSBLE D IFRERENE GETWEDN CNBOERS 15 10°%
O LESS. LIWOT 327 p=i (2 25 MPa}

NOTE / the rzadings are below the limir the engine needs an
overhoul

7. Re-lagall the glow plugs {use ant-seize compound on
the threads) and 1eset the fuel shut-ofi 1© the i paRIBo.

8 Open the rzw water seacmak {thro-hafl).

Ol PRESSURE

The eagine's.oll wemage, dunog opcTad 0o, is indicared

by the oll pressure cange on the insghanent panel Ounog

ocmal opes39 oo, the ¢ pEESaR will reage bevers 40 and
60 ps1 (2.8 and 4 2 ke/ca),

NOTE A newly startad, cold engoe sanhave ar oil presswe
reading up 1o 60 pst (2 R¢/cnP). 2 warmed engine can have
an oif p ressuce reaking as low ax 35 psi (25 kglor't These
ceadings will vary depiding upon the temperadire of the
engtne ard the 1pes.

Low 0il Mresswe

The specified safe minisnum il pressec is 5 - 10 psi_ A
oadual loss of et preseae wsually indicatss a worn bearmgs.
For eddyomal ifanmabon oo Iow qi] pressure reading@s. see
the ENGINE TROUBLESHOOTING Gt

2. Movz the @i lever to a posnen for shuatng o ff the fel.
(Drscoasect the wires i 2 fuzl datdown solenoid ts used).

3. Remove all the glow phugs hom the enginz and insael\ the

COMIESID rauer/adapier combs m@abou ot he cvliader on

NORMALLY (PEN 5 P35 RATED

LIFT I"I.IF(__"""| -cg‘.:

(@
2 Ili—
5

OIL PRESSME
Testing 0l Pressore
To et the oif gresage, ewone tie 01l pressure sendey, then
ikl amechaned) oil prEsSUTs gauge in i% place After
waung up the engimoe. set the engine speed at 1dle and read
the ot presswe 2auge.

0l FRESSYRE 7 psd 149 KPa) at idie speed.
SEMDER AND SWTTEN TORALE S-NPIBOZ-18m-@)

FUEL IRJECTORS

In case of severe vibreDons and d=ianatian voise, have the
injecas checked and ovedhanled by an alwarzal foe)
njecbon service czoirr. Poor fue) quality. aonlzminants aed
loss of positive fuel pressue © the njeCO00 pump can resuit
m injector Caales. Smce fuel RCUIrs must be serviced ima
clean mam eavirowen it isbestio Satry at Jeest ooe exta
injtor as a spate should a fFohlern occur.

Before resagving the ald injectos, clean-the area arovod the
base of the mgectar to help preven any st ov deiwis from
fallmg down inxa the :opactor hole. I the infecior will siot hiit
out easily and is teld m by crboe build- up or the hikse, work
lbc@jmszde»xosuk wh B sid of the aockret wrench 10
free L and then Eft it out

Tve mjeriar seaks i the cykinder bead on a copper sealiog
waster. This washer should be romovad with the injer1or
1eplase with a new washer when the pzw Injectes is inowlled.
WRIECTOR T CYLDOEA HEAO TORBUE _ 40 4 -8 (5.5 0.5 kgi<d)




The following grudle J=0Geg chart describes co@n prob-
ems, the probabie caass of the Erodiaxrs. and the —OM@-

aendilions ® oveae the goblenrs.

ENGINE TROUBLESHOOTING

HOTE: Thenquare s elacrical sysom is grtexaed by a 20-
Ampere muaal seset drauit braakey loadiad on the bracta:
on the et sde of the engine. The preheat salenoid is

rEankd on e same bracker
= - - = —
Key swiich on, PREHEAT swiich 1. Barzry Seich nat on. 1. Check swiich and/or bafiery connections.
fepresset ) PN SRS,
s Sl of elrbical fuet Ty 2. 20-Amp axult breakes Septed. 2. Bes® Drezier: T breaker TS B(AD. (hack preted sabsard
cmit and chexk Gradl 10r Shorss to growod.
3. 10:AMP preaxer trippad. 3. Check voage 2t and &1 brediex
£ Loose batiesry Qyvenios. 4. JErk{ « ) aEpecnon b Sster solgmio g (+) conetio 0
FIEE QPO Sind. Chack Safery ciie coverte.
3. Preheat solenoid not opsrating 3. Check solenpid.
ey swarh on, PREHEAT swiz 1. Connection 10 solencxd faulty 1. Check connechon 3t solenoid.
depressed SVART sel depressad:
no Saner OTHal 2. Faulty START swach. 2. =k swah s FOUERL
1 ity s 2. (Oheck tiiat 12 oS are (ICSEEN ot TS b acthatfion
conRechon.
4 (e Y caErEoE 4 ek (s) cupen b Sty ST 29 () conneclion o
xR grouns Sud. Check SArary cble oEEhars.
5. Low bafteres. 5. Check battery charge State.
Enging cranks. but does nat 1. Fauly by sysem. 1. Check that fued valves ane open.
sart
2 Preteat soionaid Sauly. 2. =Xk saool
3. Low compression. 1. Compression est the enging.
Engsne can'l be stopped. 1. Faulty shut-off lever a1 engine. 1. Reconnect shut off lever
2. Pxd-md gug-off cadie trom servg 2 Reasum ar0d @b,
SE00N 10 ENGNE (o
Engine slops. 1. Fosl it pump talure. 1. Foe!l ¥ pump shoukd make 3 distingt tokang sound. Replace
ponp with sge
2 Swirtes 28/ wawy) 005 2. e wary) fOr ShoN RS and bose coyuErtirs.
o SDwE. 1 Seithes %O OrOoRY A0
3. Fuet sNaton. 3 Caeck fuet SEpP fus vaves. el IR puma.
4. 20 Ay At beake spmg. & OErk hr Sigh OC TOPRgR draw QWG GETeEm.
trsme bredion 5 not ol Sape © hedl W) weuld
e Ui,
5. e SySBn 5 (edrdd S. Cherk for biakage codupead Mose. crdon beddD at
- J-&- . " &
& Water i tuel k. ump water 1 ram fed QoS change fders and
pileed Topl system.
Banery not charging 1. Altemator drive. 1. Check drive belt tension. Alemator should tum fresty. Check
for i00se TR Cheth VDN with valrreter. Ersurz 12
wisae paed 1 0w B Groval
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ENGINE TROUBLESHOOTING

Probahie Cause

VerificTtm, Remedy

Eatiery runs dows.

1. O Pressure swilch.

2. Wgh m=nae kax  powd

A Low s ek,
4. Ax=Tot

5. Foor hafiery conneclions

1. Observe if gauges and paned lights are acthaied wiken engime 1S
niE \FYTG. 1 the Gl YSERIR Swilth_

2. Chack wsng. Insert snsioive (0 - 25 Smoplmess in battesy fines
{Do ant Sp/7 2001 ) Rrarve QIS ang Eptace st shion
B locted.

3. Cheti afl wes for WroRraue e o locie the taull

4. Deomyex it 2 Wik, afie 2 good titery arpwg. i
fcakage slops. remove AksTEIDY ang beach lest Regarr gr eplate.

5. Check cabie connections at battery.

TgNe OVEINEIIS.

1. Raw water not Greudating.

2. Caoisd ool ARéRmg.

1. Broken or loose Dell & mw WaIBT DUmip.
2. Raw water o GRye Ceck opeiey — repe.
2. sB\rTon: &t rew waer A O faw watsy fillec

. N TEEID — ravove 3ng Est i bt wakr
Reglar onasts

2x_ Loss of conla® — edeck hade fase Cam®s, draa plag, e tor
feale

26 _Bruiten 0F lnage delts — GRSV

2e. Al feak mSYSET, 1) ENGINE and OPEN Odym) SYSTEM PETDAR.
heat exchanger, manifoid, #ic o bised air Add coolant as nesded.

&na st sralung profueTs

2. WNe smoke.

3. Bk or oGy gwhke

1. Incomect grase of engme od.

1a. Cianire s Over@e) with SO o (o & GiDWIm) gt TWOUgh
the extemsl)

2. noine s IR £kt

24. Faoily EecHE o twmovad ¢RClr GRiDg.

3. brewopers §rde of tuet,

3. Fuel bom ooPER e 1o MO tark (TSRoe i exhais) of
ey air for proper CIIERLITY: {Check for esPations &
xS Sysem, chelk a Re ).

A Tgropoty Bret el syshem, rEsdpraed vales ot poor
COTEEESIN

3x. {2ck 67 aw — chert & sdake and ex filtexr Cteek for poper
ventilation.

. Qeerhsat
3e_ Propelier.

Trensmission will not shifl m or oot
ol gest, or Anve the vessel

1. Teremsson fiure.

1a. Check cabie connections at steening staton and at
TSRy Ever

1k ek tarsress fimt

15_Check gl oxpBRS or engine do ey JER

1. Check engine's damper plate

rIT————

1. Faulty engine ahignment

2. Quoess ETTYS supssd st and
propeey coudd) M be QR

1. Check the shafttransmission couphing.
1a. bepea 3f sTRE mags.
2. Tspais oeefies 2o Shaft




CONTROL PANEL TROUBLESHOOTING
MANUAL STARTEA DISCONNECT (TUGELE SWITCHES)

WITE: 7he engine epop! SYAem is panected by a 20 amp manuaf resel arad breukes
(oadiad on the ergine as dlase as porsible o the powver Do

PREHEAT depressed, no panei ndicatioes | 1. Od Pressure swalch. 1. Cleck suniches andfor balery connechions

e sobnict. shectne ol QUMY and

VRN S0l 1 S TEEL 2. 23D om breaker Vot 2 ResH beezkec 1 0pens a¢AIN. Check S snbswad o
and run crcut for shorts to ground.

START SWITCH DEPRESSED, no starier 1. Connection to solencid faulty 1. Check connsction

GERYEMSN]

2. FaaRy swch 2. Creck swach wilh Guronedes

3. fauby sahooid 3. Check that 12 volis a7 DESe at the 00 aid COTRCITR.

4. locse taflery cComeaTione. 4 (Check (I Caredtins.

5. Low batiery. 5. Check haftery chame state

N IGNITION. cranis_ doss not start 1. Faity fusling sysiem. 1. Check forfoel

2. Check for ar © the fuel s 2. Ak SYSES 1 et

3. Faully fusl it pomp 3. Replace fusl Bt pomp.

NOT CHARGING BATTERY 1. Faulty aliemator drve 1. Check the drve balt and s i=nsion. Be sure the afemator
s Sesdy. Cheds or toote cxxeriv-s Check Be
aeipd with 2 valreRr Erawse 12V e D 3 Ge
regquigtor termana!

BATTERY RUNS DOWN 1. (sl pressure swiich. 1. (bserve if the gauges and panel kohts are actnated when e
engine £ not NIaI, Test the off TIESSIIR swikch.

2 Hoh st € 10 gound. 2. Check the wriong. (axent NSDVe (0-.25 amp ) meter o Daddery
nes {00 NOT st engine ), Romove TR ang epRee
ey shod is lacnad

3. Low resistoxe leak tograwd. 3. Oheck all wites fos MpSsZIIIe rse 1o Deate the teft

4. Famy asmin 4_ Joex = Y oad trlery AT, GOCOMED aftermaton 32 oupit
# 9a0e sSps. Renove AREI® and tanch test Rgnisor
TEplace

TRAREDUTRS WATER TEMPERANGE ARD 02 PRESSURE GAUGES

if the gaigy radiag 5 other than what is oarmally pdiated
by the gaisge when the instuerR panel & caggiaed. the firt
siep s © Aeck far 12 volts DC berween the ienMan (B+)
and the Negaove (B-) msminals of the gange.

Assumiog Vs thee 35 12 volts as rayuired, leave the nstru-
ment panc] energirzed (key swash ao) and perforn de
following steps:

1. Osconnsal Yie sender wise al the gauge and sex if the
2auge reads a0, which is the varmal reading for this sinw-
boo

2. Connex the sondes tismmal ai the Zaer o gouad and

see if the gauge reads full scale, which is the aarmal cading
for (s ssamoan.

31

If bath of the sbove gauge wsts oe POSTUVE, ghe EARZE 15
undodwaily OK and the arobdap bes enber wath the amdac-
toc from the snifes 1 the gauge ar with (he sndex.

If either of the 2bove g muge 1es¥ are negalive, the gauge is
@nhahly deferive and should be coplaced.

Assirming the gange is OK. check the eondartos fram the
serder 0 the smder ierminal ar the gauge For cootimty.

Check that the eu 2ine block is coopeced o the ground
Some staress ha ve malamd ground erovoals and if the bat-
@ is eomecsIed to the aner (both IS and Mo texmg-
aals), the gmmd 53de will a0l a2cescan)y be axmeckad w the
tlock.



TACHOMETER

TACHOMETERMGER METER

The wechomeleshow ieer used m @opulson engne instu-
mcot pEnels conmins two SEReE elecn cal arait with 2
cammoe Iovmd. Ove cncnil operadss the how meter and the
adher the chomeler The nour mOVeE crmuat opemates on 12
vols altecnatox drping vollage supplisd 1o the () wxminal
oa 1he back of 1he msmaneat

The exchoawter circuit opecaes on AC vollage 6-8 volts, fad
fraen ane of tbe diodes in the ale=rmatr and Supphed to the
echometr in Ut Ezruia) whife the engine is rammng. and
the alies maiar groducing haterv drapng volege 13 0-14 8
velts DC.

The foliowing are @rocedures to follow when woubleshooing

2 fanlt m erther of the rwo carauis in 2 Lthanasbhos
T

Hour meter inoperative

Cherx for the pipes DC vohage becwesn (+) and -)

temminals.

1. Volage pressat - meter is deiective - ®pan orreplace.

2. Yoltage not present - ace (+)-aod (-) efectica) con-
nections for fasit (Jump 12 voles DC 10 meter (2)
erarma) io verify the operagon)

Tachometer leoperative

Greck for the eropr AC valtage betweza wchames apust

termrmal and (-} erminal with the enSioe ruoning.

L Voltage prevent - aBcaipt ad jusiiog meter woueb calibra-
g acoess hole. No results, repau ar eplane meres.

2 AC voltage »or present - check for propet alrmasy DC
oumpat voltage.

3. Check for AC voliace at tach =mina) oz alleymatoy 1o
gowad

4. Ok elecaical coapectoas Iom eciwmexy IR (e2-
ougal (o alteynans eDOETROR.

Tachometer Stickisg

L Check for f8opex AC volzge betoern “wmch mp. "™ trmi.-
&al and {-) wmical

2 Check for good BN cunneston berwedn metex {-) ter-
minal and alemana

3. Cherk that allcroatar is wel) groanded 10 engine block at
alenmator pivae Yol

Tachometer Inaccurate

a With a band-held tach on the frons of the cankdnit
pulley seqainiag nat or with a SubRE tach, ead the
from crap)k<han paliey pm atidie.

b. Adjustihe echameier with a small Chullips type screw-
driver twough (he calibrabon access bole m the rear of
\be mohamsies: Zr0 the aach and bumg g 10 the :pm
ndicaed by the soobe o hand ach (Venfy 1he 1pio at
idle and at high speed). (Adjust the tach 2s neadat )

NOTE Curent madel wuchameters use a coarse adjusor.ent
dia) w sex the @achometer w the cranksiaf: puiley rpms. The
calibravng screw is then used for fine noing.

IDLE SPEED AQNUSTMENT

& TACROMETER CHECK (New Instaliation)

Ehecking the idle speed

NOVE Iz 2 new insallaion ATWing nesw instnonoo panels.

the tackomarer may ot aiways be correctty calibrazed to the

engire’s e This calibiapion should be checked in all new

G e,

L Warm up the engine o oarma)} @peTalNg (emoT2ese

Remove any specks on the cranksnaft pulley with a clean

cloth and place 2 pece of sanabie reficaims wpe oo the

pulley o Taciitate use of a pbotad) ectnic ype mchmeats.

Sert and Wk the engine

3 Abn the f1obr of the achameter ardo the reflecune wpe 1
coafum the engine sgeat. Check the igstamnent pane)
wdwwaer eaibog. Adnst the schometer in the pasel by
using the insthoneat caarse adjustment w calibrate the
@sTuneol adin ¢ 10 the closest R PM . that the pioto wach
1s Swwmg. Thep nse the fine cabbsston afjustment o
bang the insthooent o the cxact reading as the pboio wch

4. Adpst e idle spect if the eagine spaad is not withio the
specibad value.

NORMAL BLE SFEED: 600 - 1300 mm_

W)




WATER HEATER CONNECTIONS

WATER HEATER DISTALLATIONS

Titis enine is eguipped with coenectons for the plumbing of
engiBe coolant t6 beat an 0o-board wamk bealer. The warer
beater should be @muntad In a convenient kx=anon esther in a
bigh ar Jow positics i refadon to the e ngive. so thal the con-
mcung foses from the bezrzs © the engice can run in a rea-
soaably diced line without mmy loops which migbt zap am

Heaes should rise contimuousty Srom thew low pomx at the
heates 10 the engine so thal air will frse madally frem the
heaser 10 the engire. If oappesd. arr is abie 10 o8¢ 16 the bz,
1ben anam bleed petcok must be inswied at the fugher fie
Ung on the heawer for bleeding air while filling the gystem.

NOTE: If a1y pornion of the hading ciecas rises above the
engme’s closed cooling sysiem presswrz cap, then a pressur-
zed {aluiomiruon) remote eXpaRsion tank (Ka #624177) must
be cvaallad Ini the dirui: o become Ye highes2 point Tee the
remote expansign xank iR the heater coautl, choosing the
higher of the ewo comrertans for tre retwrn Tee at the
ixsmer.andplwwasing!tb‘neupnmzm&k&ﬂmbnmd

the pther back a the engine return. Install the remote
expansion task m a corveriend locanon 5o the Jresh waier
coolant level am enaly be checkid The remote expansion
aank will aow serve as a check and system fill point. The
plasfic coolan? reeovery wnk (s not used when the rzmote
epansion wnk kit &s stolled. soice this ek senes the sone
fintion

nzed an: 20 through the tank. -

is for plitng and the expansion of
coolan) Weser heater coolam ow

33

The psesswe cap ob the engme's maniiold shsuld be
mstalied afier the engine’s cooling syseen 1s filled with
ocovlant Fiersh filo\g the cooling system from the emote
lamk #fier the syseem s filled and s fiee of ar and exinbics
2ood cooiant caoulatar. During engme operafion, checking
the engine’s asolant should e ‘dore al the Teanok wank and
oot al the engise marifold £2p, The bose coonect an 101 the
hmxzrmdzemno;.zxmmmkshomdbemmaaand
supported 90 it Aises conlmucasly fiom the hetzr w th: wmnk.
enabling any 2% in the Syl to Nss Up 10 the tank and o
of the systen.

BOTE: A ir blead percoeks are loaated on the engire & hear
exckanger and on dethermosiat hoatng. Open these pa-
cacks when [lling the engine s jTesk watsr system 1o allow
air in the coolans circulr wo ewape. Close tightty after all the
arr is rmaved

HEATER BELOW THE ESEME
WATER
HEATER
o
k‘\
" FETCOCK

HOSE CONNECTVONS

The bose adapiers (nipples) catwng off the engine
{Cerowmat housing and water unp housing) are sized
for 3/8°LD. hose. An adapter 1s availablke (#302391) 1hat
will inaeas the92ct0 Y87 1 D. hese.

&
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HURTH HBW TRANSMISSIONS

GESCRIFT\ON BOVE: Wher vutalling the gurInison make ce a@in thar
Tie @f@maanoo below is spenific 16 the HBW 3‘!@“353"0'@'1'“_’?'?5“"95!"@'@%@:&:@&
Transnissions. the TRANVIMISSION TROUBLESHOOTING or rod Wrkage, by wnsdmbly positiorad guide sheaves. w00
SECTION appiics 102l @adels. smoll a bending radius or other rastricnonc. In order 1o

mou? a support jor shift conoal cable comernans, use the
™o threndad koles loeared ebove the. cadle bracke: mownied
on .2 gear kousing. Refer 10 the WESTERBEKE parps Sit

SHEFTLEVER

The qarnisHon is swiable for siesie lever remote conarol
L pen lorszmng the retaimng xrew, the achuating lever can
be @eved to any posi Gion RQWD far the contro! elenenss
(cable or rod linkage) Mae cortaio thet the chift lever does
oot conlect the acT@ONglever cover plale: the mumonan
dstance berween lever and cover sbuald be 0.5mm.

The conmol cable ar rod shonsd be arranged ar Aght angle 1o
wic acmianing shift lever when in the revtral positon. The
mcudral position of the operaaigp lever oa the conmo! acasole
sboatd cotncxde with the neusel poster of ts lever

The shifdng ra vel, 2s exessmen at the prvot point of the acnr
ating lever, befween the pzmre) postan and end posioons A
and B shqusd be at Icest 3Smm fcr the outer and 3Bmm fer
the inpec pivot point

A gree7 amount of staft Jever ravel is in po way
demmental and is recostoneaded. However., if the Jever
travel is shorter, mORET cluch engagevent mught be mmpaded
which, in brn, would mean (RCmANTE weat, exxrasive hest
geozratton and cjutch plate fagare. This would be indicatad
by slow clutch enameemeat or no ngagement af all.

NOYE Ciack for proper lever oravei at least cach season.

NEJTRAL
ABAWHN:MMWN&W&MM FORWARD #_FL REVERSE
the actuatiog iever is factony-a0justsd to exswe eqem) | Bx/'_..ﬁ-i*sai St
shift lever traved from Reuta) positioo A and 8. If FREH W
this merkania is ib any way mmpeed with, the - el

trarsmissian aaasty wilf be void. @ o \il f li.
SHAFY COUPUNGS ool ;
WESTFRB EXE cxxwunemds a fextble cpanecton berween
the vausmission and the Gropelles shafi if the engine 6 Gexs-
bty @ountzl in order W cOTDpERsae for angular geBertons.
The wsmftarran of 5 specal propeler thrust beanas i< not
reguired, since the grogelier thrust will be abwovbed by the
vansmission bezring, grovided the value spesthiad wodes
SPECIFTCATIONS 5 sk exceedal Howevar. the cutput
shaft sbould be proreed from addivead) loads. Special care
shoutd be walza to prevzat worstonsl vibrauow, When using a
uni versal jomg shaft. maks ceralo 1o oixanve the
manufeRaas inIneBoas.

Even with the enpice solidly apunted, the use of Sexble
coupling or “DRIVESAVER" wal) reaines stress in the geas-
box beadn g5 caed by hull disordons. esperialy in wooden
boIE or whcte the Aance oetw 6eh TaNSINLKION CUTPW
flange and sterm 2land is less dan aboan 6M0u=n.

“Dovesaver” is a procasd of Globe Marine

Rarhdand MAL 1
0.5mm
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HURTH HBW TRANSMISSIONS

NGTIAL OPERATION

All HBW mazripe TaEmswams are es1-nm gn a test swand
with the =noine at the facrary prior to detsvery. For ssfery
rexsogs the fluid s dramal before shpment

Fll the orarbox with Autommatx Teansnisoon Fluid
(DEXTRON IB) ‘The fhid level shoutd be ap to the index
mark on the dipstck. To ched): the Ruid leve\, just insest the
dipstick, A0 not smew il m.-Sciew the dipstck o the ease
after the fhad Jevel 15 checken and tighten. Do not forget the
sealing ning under the he xhead of the dpshck Chesk for
leaks and make a isa) Orepaqion of the coupbing. 0l cooler
and boses, and shift cahles.

Change the fivid fer e (st time afier about 25 hours of
operadnn. Bxen every 230 opExanng hoors ar at leas? ooce a
vear o whea yoe change ewgine o

Removing the flaid ,
Push a suction pump boae down through the dgEock hole ©
the botom of the housing and sack cut the flmd. If space
allows, use the gansmisdpo drin. Remove the dras plug
fiom the bomum of the oTamswawiow and 200w the ffuid o
drain inio a copminee. then reinstzll the plug with s sealing
washer. Wipe down the CansmisSien and property dispose of
the used flind Afier tunning the engme. <hut dewn and
rec$Erk the fliad kevel

DRADI 745G TOROUE 20 - 25 i
MVE : RWhen changng the fudd, take care ros io lbose the

drain plug seaiing wasker. The dr ain plug will laak wiheut
this saaling washer,

Awmmmmmﬂm while the
engioe is rommimg. Yot Auid will spla<d Srom the
dipstick bole. This conld carse sEYETE burmrs.

LOCKING YHE PROPELLER

Locking of he gropells shaft by an additonal beake is not
T2l uee the goar <hift lever position opposile YR direc-

@on of travel for this puopose. Never put bz gzar shifvip the

position asvespoadiag 10 the direciion o f travel of the boat

WHEN UNBER SALL OR BEING TOWED

Roxiina of the gropeller withkom load. snch as when the boatl

is bewy sailed being wwezd. or anchoredin an ver, as well as

operabon of the engine Witk the gropeller s\oppedd (for

dracpiog the atery), will have ag deavoeat) effects on

the SAUSDiTDEO

BAILY OPERATION

O QOeck the tanoisos fluid.

A Vienlly check the gear shift ickzge and Uansnssion.

[ S theengime m mrupa), glloWing a fow mmites at
xle 1o wanm the Bmd.

[0 Shik mo grar

NOTE : Toc low an idle spsed will produce @ chanering noise

from the oongmission gear and domper plate. fn such cases

e idle speed s hoald be increased

For addivcaal infarmanon efer to the followang text in dus

Transmission Sec€co: SHAFT COUPLINGS, MAINTE-

NANCE AND TRANSMISSION TRO!/ B ESHOOTING

HBW TRANSMISSIONS SPECIFICATIONS

General (Hwth Stardayd TrETeSIDn) Case-
herdened hefica) GeXS, with a sarvo-
aperated muddiple disc CIUCh.

Gears2l (optional) 263 . t (HBW 150A - 3R)

293: 1 (MBW 150V - 3R)
2.74: 5 (WBW 280 - 3R)

Propeller See pingels roOVwESWERERMS

tebricating Fuid ATF-Type A or Ozon -H o 1]

Tras@ision Sump HBW 150A G.88 U.S. qts {0.561 Ders)

Capacty HOW 150V 1.11U.S_ats {3.05 Bters}
HBW 0 D75U.S gis {079 Bers)

Propeller Shatt Right bend - standa

Direction oi Rotation  transmission

e
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HURTH HBW TRANSMISSIONS

QPERATING TEMPERATURE

A\mmmmmmmw
is e high, stop the englae smumwfixtely and cheri the
Oansnissian fiwid.

Normal opcraning vanperange of the omnamsoon Sud
stamld be in the range of 122°F (S0°0) w 21 2°F (100CL A
mzomm engeranae of 266°F (130°C) may be anly
veacted for a short ame.

Make arrein there 13 enough spase amd the EaImIION
in provide good venniatan and coohng.

TRANSMISSION COOLER

Coclas are standand equapoent for the HBW 100. 125, 190,
130A, IS0V, and the 250 (po cooler is neacsy for the
HBW 1% and 30).

The cooler 13 a separate pant of the qasrission which
mevens any passibility of socdant diluting the rarsmissop
Gwd. However. the continued flow of coolant thiu the eocier
wiil, 1p firne, erode the nside of the coaler causing exeErral
leaks:

A transmissinb codler MBY last ten years or more Hul. in
sovee drournstances, depending on operabng hotos, dopical
walers, mainkenance, etc. it might only last half that ame.

UNIVERS AL recommands having a spare cooler abaard.

MAINTENANCE

Tranynision vemEsace is iniomal Keep the enenor
tansmy Clean. check the Guid Jeve) as pat of Your regular
oame. and ciiamse e Thad Cvoy 300 opganag howss.
Poidicaly crsped) the Tasmssaon and the cooker for leaks
and carrasion. Eateraiz the cable aamEroos.

Lay-up/Winterize
D Przin wvaar from the warsmisaan ﬂmm'm

with a vy unxatre of anfifrezr coulant
BEITE: Tiés opermmion wil) mormalds occur when the
engine raw water cxdmg suaem is propaty wigerized

O Qean up th: ransmisskw and (ouch up wnpeinsad arcas
{ ms£ heat (TSISTAN? parmg)

[ Fl the oansmesion with Dextron I ATF Duid © pre-
vent I eTra) CaTeom {(eaxradad tarage oaly, twelve
acotxs or more).

O tooses ataching esdwere from the ramomsin oupa
flange and eropllec shaft coupling Bange before remov-
tug the boal fram the waia Separate the flanges and
gvay withlubricang

0 (aspeci the gear shifi cable, linimge, and aschoeas.
Look for camasan of the end fubngs amndls orcuts In
the amxhit, and tending of the acnmior sods. Lubrcale
all moving paG
ROTE: /f o= orromission is 4o be sawrad for a long Dime
{rwelye mombhs ar movej, iz should be wppad off with
flid ip prevent onernal corrasion. Reduce the fluid level
before puaing the engirne back into sernce.

HURTH MARINE GEAR
ZF Indusmics
Marine (S Readquares
3131 SW 42nd Suext
Fort Lagiodale F. 33312
Tel: (959) 5819040

Fax: (952) 5814077




TRANSMISSION TROUBLESHOOTING [HURTH]

CONTROL CABLES

The azyTy of Tansmrsicn difficiltees anse as a resalt of
1MPOPT cturh adjevenis (reaaus] TEISMISS@®S) or
groblems with coumal cables (hydraulc cammssony)
rathex than Som probleras with (be braasmission atself.
HURTH chuieies. in parsoWay, are Y¥ SPSiEve 10 (IQEORS
shift ad psmmens

If you expearnce eperadng probicms with the canamsson.
shut the e agioe down. Firstcheck the oanamission finid
level. ther have a fedprz maove the cockgut Suft leves doaugh
the full range — from oeamal i fall farward back 0 :
veural. into full revesse. and back (0 n=ura) — while you
cbhserve the acpanng lever co the wanimicxan If the remoate
is soff 10 operme bresk the cable jocse at Gre GausIASSIOD
and oy agma If it is sufl saff, check the cable for kinks or
exczmively nght bends, and chec) any lmimge for bnding

A ozw cabic and peroaps a pew Linkage mechanism may be
needal While the cable is toose, shifi the cansmssiop m and
ot of 2ear using the lever oo the side of the Tagsmission
make sare there’s pe bndme made the case.

¥ the Tansmiion pasSES. these 1653, crank the eagine and
have 2 belper pus # In forward and revarse while vou observe
the gropelier shaft: if the steitisn 't @INE, te TAAIRES0N
peeds prafeional af=n0oa. I it does num butihere’s no
. check 10 sec you still have a propeller en the end i
the shaft ar, if you have 2 faldfing or fesbeTing propeller. toat
Rise’t stock in'the “no pitch™ posiuon.

HOTE {f yox suspea q major prodlem in your ocansmission,
vnoaliasly contacy your UNIVERSAL dealer or an
authoriced marine orsTmsion facdisy.

Problem Probable Caese Verificztion/Remedy
Transmissaon gears cannot be shified. 1. Shifting lever & foose. 1. Tighien damping boll on shifting Ever.
rais to move im0 GEF

2 Shiftig ehie & ok bew 6r
uraace] Cable' adns 8 16 severe,

1 S5t ever 5 g agasst cowg A= 2

2. Ciecx (e e —aftard or cpias

Betach the stilt eahle 376G Pz P lever by Rand.

2. m@u@mm;am 2

Clearance thould be 0.02 m [0.5mm).
Transmission shifts into gear, but 1. Ouipdi coupfing is not tuming. 1. Transmission needs professional afiention.
talts 10 psope! the boat - £
2. Prely Seit 6 0ot wyiTnEy. 2 The fing DAl < Yeand o the cauplEng s s&gping
Ortpot cagpdimy = A, @ the prap sta TN or [EDRCE Set STas, KoY'S,
P and uplm Bobs 35 IEER2TY.
3. Ordput ampimg and 3. (uspect the EUEAD, it M@y be DSSIRY Of Canragl
propeey Sak are 0Gth Wwe, A fuliing progedcr vey be Eued. A veradie pitch goppelss
miay be in “no péch” position.
D=tay of Year &ENSN or EYRGES 1. el nteG@ D ND A 1. Adius! cover pizte until the lever & 25301 mid posihon.
oy TEr an EEex=e i speed. Refar 10 tigram, flefer D SHET LEVER TEXT AND DIAGRAM
2 P e bavel © Mo 2. Chack spift lever cable lengit Refes o SMIFT LEVER DIASRAM
3. Shifi lever &= binding against cover plate, 3. Check clearance, adpest & necessary.
Chafienng fAnsmission NOISE, 1. The enginé or propeller generates torsional 1. Mount a fiesble coupling with another stiffness factor
maindy 3i low » ngingpesd vizans o Ue drive 1] wiich praducss bEwesn the TnEoN CApy and Te davestuts
2 “wERr nobe in the oA ANge stiftress factkr QI be 24TCSR
2. inepect the Gam p2T plafe bisween e engine and the
trensmission. Asplece @ necessary.
Transmissmon nowse becOmEs [nuder 1. Damage starung on faxdble couplng due 1. Check alignment, inspect fiexible coupling. If noise persisis,
o wear or g, RSy die t gD sEped e 00O plie D=taemn the TersnERson and $e
meti betweamn 2n0ine and the drive shaft awgae. Replace T neZsasy.

2. Check aignment Must be within 0.003 in {0.08mm).

wilrou R, ovestaad wrong e of
IERSMISSION, Or EXCesSive engne outpul
Boat fails to attain speciied max spesd. 1. Operzing temperature is high, 1. Wrong type of fivid, use ATF. Check thoid level.
2. Operating without cooling 2. Check cocler inspect coolant hoses and cooksnt fiow, |
Ol Leakage. 1. mmunﬂmmwm 1. Transmsson needs professional sHention. {

WOTE: i you saspecs a major problem in Your marsmission,
turedioiety contact Vour UNIVERSAL dedderoran
auhorced marine qensmssion facdsy.

s
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LAY-UP AND RECOMMISSIONING

LAYP

Masy guneys Tely ca tbeir boagyards 1o prepae their craft,
sxhaimp engines and genaraiars, for 1ay-up dmag the off-
s aof for loog perods of \nacuvey. Oders prefesto
The following prorehures wall allow you eo perfoem yar
%D lay-3p and commmss=TIng, o YOU M2y use them as a
cdeck list for oters. These procadiures should affaerd yow
engine ratanan duning @ 13y-up and also belp (il
mﬁuhmemmammgm

H YO0 have a0y queshiors reganding (3y-ap groxhuares, call
yox Jocal sssvinag desler; be wil) be maxe than salbog w

@uovak FRgance.

PROPELLER SHAST COUPAING

The Taosmsico and propelle half couplings shauld afways
be apexeed up and the dolts rEnoved when e boat is kanlei
001 of the waaeT or woved from land to waker, and during
shgage in a cradle. The (exifility of the boal often puls a
stvere sraio oo the propelier shak or caupimg, or both, einle
the bowt 1s Wken ot or pUt in the waker. In some QAFES, the
shasft bas amzlly been beat by \bese swains. This does not
apply 1o srall boats that ase hauled out of the waser when
001 1n use, unless thev have been dry for a consdaedle
penod of hme.

FRESH WATER CORING SYSTEM

A 50-50 sotamion of anfifrec2e and distillad water is cecm-
mendd for ase i e Greshaatey coolmg sy=Tem at all ames
This sofution may require a hi gher axxxnration of

anfifieeze, drpending oo the are2’s vinkr dmare. Check the
soliEion 10 make sqe the annifracae Eroecsa is adequte.

Shoukd more aptifreezz be naxded, draip an zppronaz
@ fram the engime block and add a onore cnoreerssn
wixtme. Operaie the enging w0 enswre a amplete qnntatiro
and muxamre of e atifrerre cxxrromad Grooghas the
cling system. Now recheck the anpfrerze sobufion's
ength.

UERICATIN SYSTEM

Wih the engine warm, drain all \he engme il from the od
sump. Ramove aod replace the ot) Ghiez (Place stnc paper
e and a plastic tag around die fiter 0 caich the ol dus-
ing its cemgval )

Whey @stafling the oew oil filtet, be ae © apphy a smal
amount of od on the cubbeT sealing gaskel # the basz of the
Beee. Fill the sump with the comed aroount of odl for yor
eugive wudel (Refez 10 the SPECIFICATIONS sexc1ion of this
wanual ) Use an ol with an AP specificame of CF or CG4
ar better Rup the engine and cbeck for proper ol presare
and make sure there are not Scaks. Stop ihe eagine, check oil
tevel and add oi) as reeded 10 bring level o Epstick full
mark.

A CAAMON: po oot teave tae SRS okl ETEIE 04/
io the sump ovey the Lay-ap period. Exgire off and com-
bustiomn deposits caniive fp preda® harmfal chemicals
etich can redace the fife of the eNgire’s intermal parts.

Tap off your fue} saaks with No. 2 dese) fuel Furl addirives
shindd be exddhad a1 s SIne 1o conra) al gas- and a el con-
disanex soch as STABIL. Care stamld be takep that the addi-
SETEARX 5ed B the Sy Ciurge the SJearend 10 yous pn-
mary fuel Girertwerer sparcky. if e fuel syssm cobuns
one, and clean the SeTErator satimen t bowt.

Chrange the foal Giier edamewmEs co the engine and blead the
sysam as eeeded. Sartibe engne and allow & 1o run for 5-
10 memaises 10 maie swe no arr is keft In the fuel systen
Cahek {or apy leals that may have been areand 1 Ge fuel
sysiem daging this servicing . comrectn g them as nexded.

RAW WATER CIRCUIT

Qlose the trgpgh-hull fmag. Remove the raw water 1nteke
tose from the Giing- Place the end of this hose 103 5-gal-
loo ticket of clean fiesb waer. Before saning the engine,
check the zime: acade found @ the heat exchaag@rr on the
agine and clean @ RPIICR if as vequired. Ciean the raw
warr straioer, if epe is mstalad in the mside of the hull.
Swn the engibe apd 2ilow the raw waler pup o drav besh
waer (rResh the Syst=mn When the buckes 1s emgxy, siop the
engine and vefil] the bucket with: an andfreezz saluuon

shieghily gronger theo aeeded for winwy fre=zae proeraon m
yOUr @ea

Start the engine as210 and allow all of this onxase to be
drawn toougb the raw waker sysE. Oace the burkrd 1S

lect the 73w waser o from freezing duning the wamer [2y-

up, 25 well as groviding owrosian proecbon

Remove the anpeller om vour rew water pump (some
anfifieese mixure will ITMPEDY §t. 30 cxch it in & bueket)
Examine the mmpellex Aoqamre replazmese. if aeaded and a
cuver Zask. Do aot replace the anpeller (110 the purmp)

WITE: if engine sworage is gomg o be a
Lengthy one, I2 monds ard beyona. i iswse
10 rouse the engine by hand iwo complese
aums evely addifiond) 4 months 1o aflow the
injection pump campanots o move This wil)
kelp prevern their sEding daing extendad
storage periods.

amend




LAY-UP AND RECOMMISSIONING

STARTER MOTOR

1 ubricaban and cleaming of the saner drve pinon is
advisable, if &xrass 18 the sTarter pomils its remaval Malse
sure the badexy coanactons are shit oft before at¥mpiing
o remove the aaner Take care in propoty eplaiing any
elersaal cuaETams removed from the st

CYUNDER LUBRICATION

1t is not oeTESWETY ID rexove the piow plugs from the
cyimder bead 10 3quik light engime @il imo the cylinders for
the fe w months of oarmal leyp. However. if YOU anticge
a longer lay-up peviod (12 manths or more} we e ommend
that this procedure be portonned. The lighl 6l 1o the
cVindiss will pe vearthe pistoas” Angs from sAckiag 1o the
cyloder walls. With il in $he cyhiaders. nmn e eogine oves
bv kand two revalunooes.

TRARSMISSION

Chex k or chasze fhid in the-saneamisaion as Fquped K
e engine s © be [ayed up {2 months or mare. fill the
TanSTRISS:on to the vesy top (0 prevent e oa. Lower the
fiwod w0 i naww) level at recommissioning. Wipe off grone
and greese and touch up uapainted areas. Protecy coupliag
and o v flaage with amtoasion costng.

Lay-up gme provides a Zood OpposTID(y (o AP Your
UNIVERSAL sigane to see if extemal 1ems such as dnve
beik or coolant hoses need ieplaaxment Chsck YOUr basic
spaes &3t and order fizwis oot on hand or replace those items
used during the {ay-up. such as Glers and zinc anndes.

BATTERIES

1f banencs are 1o be left on bomd during the tayap pesod,
make sare they are fully ctwrzed and will erarain that way, 1o
provent them Gom Geanng. If you have any douls trat the
beneTies will not resain fully eharzed, of that they will be
subjedted to severe enviurcnuaentz] @adioors, remove the
baazries and store them in 2 warmsy, more campatible epvi-
cunent

|
A WARNING: Le3d acid botteries emit hydrages, a
foghly explosire 93s, ehich can be ignited by electical
arcing or Rghted tobacco products. Do pot smoke or
ow az open flamme near the batlery being aerviced.
Shut off afl @lecical equigaren in the nciadly to
gloves, a rabber apron and cye grotecting ehen
SETVICnG bttories.
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RECOPMISSIONING

The cecammissionio g of yoar UNIVERSAL engioc afier a
<cagmal lay-up geoarally follows the sme gpwcallows as
those prexnial in the PREPARATIONS FOR STARTING
sec00n regading Fepai for SHUDE and cormal Ses
However, some of the tav-1p produwcs will oecd 1o be
axorr2aef befare Saveg the engine,

1. Remove. the ail maked claths fom the iamke mz2aifold

2. Rawove the 1aw waler pump cover and gasket. Discard
the gasket Jaswel] the raw water pump arpeller emaved
throg lay tp (er a ceplamesment. if required), Inswa) the
FaW W aiez POP cover with a uow cover gashes.

3. Recanneq the sheft conpling and check {or grop-T ahgn-

ment.

4_ Reinstsll the barteres thar were removed quring the lay-
p, ad jeronn the bebeTy cables, mzking sure the ter-
aunals are clgan and s the coanpectioas are tisht Check
1w mske ane the haoenes are fully chargad.

. Ouxk the emmdificn of the zmc anede in the raw walzr
caCHR and clesn or 7Tplace the anode as eeeded Nowe'that
itis ool ==Y to Gush the anrifreezcTresbwaser solu-
fioq fram the raw warer canland svtemn. When the engwe
is pus imp operad an, the syswan will setf flush in a shost
pnou of me with ne adverse affecss.

Start the engioe in axrwdmce with precedics m the
PREPARATIONS-FOR (ITIAL START-UPsecaon of
this gmpasl

[¥]]
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UNIVERSAL MARINE ENGINES SPECIFICATIONS

Descriphion Dizsal, four-cycle, fourCyinder

B-3158, M-308 fresh water-cooled, Vertical, m-fine

M-508 overhead vakve machanism

Desenptinn Diesed, four-oycle, Twes-oylinder,

M3-208, frash wetsr-conled. Vertical, m-me

M-Z5XPE overnead valve mechansm.

Dispiacement Cubic Inches [Liters]

M3-208 138 (7177

W-25XPE o2 {16003

W358 8147 [1.338)

M-408 o1.41 [1.458]

508 1332 (*.857]

Aspration Natyrely EFat)

Bore & STMks Netees i

M358 2622263 |67 x369)

W-251PE 2932290 [76x736)

M358 299 x 290 [75 x 736}

M-408 2092389 (78x784)

M-508 315x 354 1B0x324|

CoENSSEN Ratin r<y

forg i

G-3AR, W-2559 1.2.3

¥-TB AWGRE, BS508 1.3-4-2

Weiht 115 [Kg] with Y wession

-8 241 (1109

M-PSIPE 235 1134.0]

W358 35215989

W-408 356 1161.9j

W-508 529 2400}

Direction of Rattion Cinciowise when viewed from the front
| LUBRICATION SYSTEM

[escription Forced \d=txn Dy B AUTR

Lude O Rrer Fadl Brae <P o filey eXrent

Lz Cacsrity Gearts RLiers]

3-ZR. u-51F% 40 (38

N2 40 (3g

W48 A5 (&3]

W-508 105 [89]

Operatvey 08 Presse £7-54 g8 (299 - $31Km)

(eng=ne nhot) & i speed

08 Geatte AR Spetficshon CF or C6 4.

Trensmission Speciicaions: Refer to e tansmission sechon in s manusl

ful Uik Pumnp

Starting Battery
Baftiery Capacity

DC Charging Alemaion

Sarting Al
Sbrter
Alremator

Compression Pressure
fat 250 RPM]

O IR, - ZIF8
W3se, a8
W-508

T Ae@mne
Soging Tong
Vave Clearance
{engane COLD)
-8

M-I5XPE

W358

W-408

W-508

COOLING SYSTEM

Fresh water-cooled block, thermosztinalh-
controfier with heat exchanger
t76° 190" F{7T° —83*C;
Cottgy WIE. meg!l impeds beli-dmen
Potve disTiatenei). ndec dmpedec;
teft-doven.
ey

Y
w8l
an Essj
45 a3}
128 MAj

Open fipw, s=if prming

[Basch] trattle type

{o-6ne (AngeT type (Bsch]

No.2 diesd ol (eentan: sateg & 43 or highetj
12 vo 3 £ Cuary s06d S&t:

ELECTRICAL SYSTEM

12 Volt, [~} negaiive ground

490 — 600 Cxad Cranking Apps (CCA)
51 AMprERd, beh ceven

Glow RO sheathed type

12 Voit, redhctan ge2s

51 AT wid: ey ud) (UESEEL
SOt £ 14.7 max

TUNE-UP SPECIFICATIONS

412. 463 PS1[284 - 323 MPa)

312- 340 P51 [35.3 - 37 2MPa)
1991 P51 13 73 MPa} stalic imed

18° |0.314 RAD] defore TOC
Edast 45°

inchies {mm)
00657 - 0.6072 {0.145- 0385
GOB 7 - 20072 [0.145 - D185}

0.0057 - GOGT2 [0 1¢5- 0185
0.0057 - G.0072 [0.145- 0,135}

20071~ Q0087 {18 - 8.22)

e
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SUGGESTED SPARE PARTS
GHIVERSAL MARDE ENGDES
CONTACT YOUR UNIVERSAL DEAL FR FOR SUGGESTIONS AND ADDITIONAL INFORMATION .~

| 11': "‘"

UNIVERSAL SPARE PARTS

UN(VERSAL akss affers two 3pare Pasts Kis,
each packayeo in 2 rug ged binged (oafdax.

Kit “A™ edudes the hasic spares.

Kit “B" is lov more extensive off-shore cruising.

KITA

impelier Kit

Heat Exchanger Baske]
Foel Riber

Fuel Fiter with Gasior|
08 FRer

Bef

Zimc Anades

Kl B

tovpeller IGU

0l Fner

Water Pump Repair Kit
Inc Anpdes

Heal Exc@nger Gaske
Thermosda) Kit
Capletz Gasked Kit
njeciny

Feel Fter

Fuel Rttes with G2
Bel

Glow Ptog



STANDARD HARDWARE
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STANDARD BOLT & NUT TORQUE SPECIFICATIONS
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STANDARD AND METRIC CONVERSION DATA

LENGTH-DISTANCE
Inches {in) x 2e 4 = MAlimeters (msn) x .0394 = Inches
Feet (R} x 305 = Meters (m) x 3.281 = Feet
Miles x 1.609 = Kilometeis (km) x .0621 = Mil2s

VOLUME ]
Cubic Inches {in%) x 16.387 = Cubic Cestimeters x 061 =in_
Impens Pints (IMP pt) x 568 = Liters {L) x1.76 = IMP pt
Impesal Quarts (IMP qt) x1.137 = Liters (L) x 88 = IMP gt
Imperial Gailons {IMP gai) x 4.546 = Liters (L) x 22 = IMP gal
Imperial Quasts (IMP &) x 1.207 = US Quzns (US qt) x .833 = IMP qt
Imeperial Gallors (IMP gal) x 1.201 =US Gallons {(US gal) x .833 = {MP gal
Fluid Ounces x 29.573 = Milliiters x .034 = Qutices
US Pints (US pt) x .473 = Ulters{l ) x2.113 = Pints
US Quarts (US qt) x .946 = Liters (L) x 1.057 = Quarts
US Gallons {US gaf) x 3.785 = Uters (L) x .254 = Gallons

MASS-WEIGHT
Ounces (02) x 28.35 = Giants (g) x 035 = Cunces
Pounds (Ih) x 454 = Kilograms (kg} x 2285 = Pounds

PRESSABRE
Pounds Per $q In (psi) x £.835 = Kdopascals (kPa) x 145 =psi
Inches of Meicury (Hg) x 4912 =psii x 2.036 = Hg
Inches of Mercuny (Hg) x 3.377 = Kifopascals (kPa) x 2961 = Hg
Inches of Water (H:0) x .07355 = inches af Mercury x 13.7/83 = R
Inches of Water (H:Q) x .03613 = p% x 27.684 = 0
Inches of Water (H-Q) x 248 = Giopastals (k’a) x 4.026 = 40

TORQUE
Pounds-Foree Inches {in-b) x .113 = Newten Meteis (Nmi) x 8.85 =in-tb
Pounds-Force Feet (fi-I5) x £.356 = Newton Meteis (Nm) x 738 = fi-ib

VELGCITY
Miles Per Hour (MPH) x 1.609 = Kitameters Per Haur {KPH) x £21 = MPH

POWER
Horsepower (Hp) x 745 = Kdowatts (Kw) x 1.34 = MPH

FUEL CONSUMPTION
Miles Per Hour IMP {MPG) x 354 = Kilometeis Per Liter (KmvL)
Kilometeis Per Liter (KmA) x 2352 = IMP MPG
Miles Per Gallons US {MPG) x 425 = Kitornetess Per Liter (KmuL)
Kilometers Per Liter {KmA) x 2.352 = US MPG

TEMPERATURE
Degree Fahrenheit (°F) = {*C X 1.8) « 32
Degree Celsius {°C) ={°F - 32} x 56

WARNE POWER




METRIC CONVERSIONS

MILUMETERS TO INCHES

{INCHES TO MILLIMEIERS

Inches mm Inches mm mm Inches mm Inches
1 25.40 15 381.00 1 0.03%4% 15 0.5906
2 50.80 20 S08.00 2 0.0787 20 0.7874
3 76.20 25 635.00 3 0.418% 25 0.9843
4 101.80 30 76200 4 0.15 5 30 11811
5 127.00 35 889.00 5 0.1962 35 1.3780

10 254.00 40 1016.00 10 0.393 40 1.5 48
10 MILLIMETERS = 1 CENTIMETER, 100 CENTIMETERS = 1 METER = 39.37 INCHES (3.3 FEET)
INCHES TO METERS METERS TO INCHES

Inches Meters Inches Meters Meters Inches Mezters Inches
1 0.0254 7 01778 04 3.937 0.7 27.559
2 0.0508 8 020362 02 78 4 0.8 31.49%6
3 0.0762 9 0.2286 03 11.811 0.9 35433
4 0.1016 10 0.2540 04 15.748 1.0 393 0
H 0.1270 1 02799 0S 19.685 1.1 43.307
6 0.1524 12 0.3048 0.6 23.622 1.2 47244

T0 CONVERT METERS TD CENTIMETERS, MOVE DECIMAL POINT TWO PLACES TO THE RIGHT
YARDS TO METERS METERS TQ YARDS

Yards Meters Yards Meters Keters Yards Meters Yards
1 0.91440 -] 5.48640 1 1,061 6 6.56168
2 1.82880 7 6.40080 2 2.18723 7 7.65529
3 2.74320 8 7.31520 3 3.28084 8 8.7€891
4 3.65 60 9 822360 4 4.,37445 9 9.84252
5 4.57200 10 9.14400 5 5.46807 10. 10.83614

MOVE DECITRAL POINT FOR HIGHER VALUBE — e.0_ 5,000 METIRS = E,561.68 YARDS
POUNDS TO KILOGRAMS KILOGRAMS TO POUNDS
Ib kg Ib kg kg ib kg ib
1 0454 1] 2722 1 2.205 ] 13228
2 0.907 7 3.175 2 4.409 7 15.432
3 1.361 8 3.629 3 6.614 8 17.637
4 1.814 9 4.082 4 8.818 9 19.842
5 2268 10 4.986 5 11.023 10 22.046
GALLONS TO LITERS LITERS TO GALLONS

Gallons | Liters |Galions | Liters Liters | Gallons | Liters | Gallons
1 3.9 10 37.86 1 026 60 15.66
2 7.7 2¢ 75.71 2 0.58 S0 23.77
3 11.36 30 113.57 5 132 120 31.32
4 15.14 40 151.42 10 2.64 150 39.62
5 18.93 50 189,28 20 5.28 180 47.54

PINTS TO LITERS = LITERS TQ PINIS
Pints Liters Pints Liters Liters Pints Liters P nte |
1 0.47 6 2.84 1 2.1 [ 12.68
2 0.95 7 3.31 2 4.23 7 14.79
3 1.42 8 3.79 3 6.34 8 16.91
4 1.89 9 4.26 4 8.45 9 19.02
5 237 10 4.73 5 10.57 10 21.13
TEMPERATURE

32 40 50 &0 0 75 88 9% 105 1340 175 212 °F

1 | 1 1 1 ] | 1 1 1 1 |

| 1 i I I I 1 1 1 | | 1
0 5 10 15 20 25 30 35 40 &0 80 100 °C

alard
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EUROPEAN MARITIME COUNCIL CERTIFICATION

EURQPEAN ECONOMIC COUNCIL
Dedasauon of Conformity

Applicator of Carmi] Obvctives EMCEZVIBGEEC ¢
Standasd(s) to Whach Casforaty s dectared ENSPO8E-1

ENSUR2.2

N2
Manufacturer's Name and Address Westatrke Covpramian « 42 Ledin Drive

Avan Indastroal Pars - Avon, MA 02322, SA
Tspe of Eguipaoent M acire Diesal Engine
Prado ct Name Universai Marine Diese) Engine
Modells) M25-XPB, M3ISR, M4CB
Crudnct Optons Al
Soppiementasy Icformatioa

1) Theequiparent kisted i auly for s it Marue Apphcativos abxzrd boats.
2) The equipurn fisled must be locted dedow dedks an the vessel and perman endiy installed i it’s tocation
3) The cquipanerd bs\ad mnst be wired tn (be gromdme systea of the vapel

1 ¢he ond ersigred, bereby dedfare that the eq aipusi speified 2be ve conforns to the above Directive(s) and
Standardi(s)

MMM @maﬁ

IHTERHATIDNAL HARINE CERTIFICATIDN INSTITUTE

£ .00 +32 (0) 2.Z36-7T8R « . 32 &% 2-Z33- 770

CERTIFICATE

We heredy cerfly e 6o ogresls) aated edow Moet the £C et M/2S/BC.
1999 LM.C .1, Power R5ENg Report

WenierbouE
Harn inchsinal Par, Avon. MA 02333 LSA
L - XPR

mw.nmﬂmmi“mmmnmmmmmmim‘wh
ewsEra el | Thes appiscabon torm has not been iodged with any offer sobifed body




INTERNATIDHAI. MARINE CERTIFICATION INSTITUTE

Aty Pore Schoman b, Bax ¢ « 8 - Y040 BRLDELLES « GRLCAUE « Mt o302 &} 2 753 T&2 « G «32 @] 2.338-77%0

CERTIFICATE AR

Wee rereby cntfy 0t The engiesis) S0 dtow meet B EC Dvarove 9425EC, | ~IRCLS |

1595 \MLC 1 Powes Rating Regon w
Wnstprteas Dot Ea "_'HL b
Ay el Pack, Aesor, WA COXEY LSS
R

MANF A TURER
ALCRESS
MCOEL "AME
SPECHCATIONS

| Fusi Tipe

Adperaten Type

g Leve
Craraarat Powes

B EACTITE § VPRI ST
Fower g i N ACCOrSance wilt G Procsedore.  ComphEncs wertec . accorance wet (50 B6AY and 150 15584 tordy oy
rocars AEET Engnes | The sopicren 107 fid NOT Deen D006 we SNy oEe Somte Doy
e Corpreshor

Cawi F Bryar

IH’TEMTIGH!I. MARINE CERTIFICATION INSTITUTE

Pt Sorwaman B Bon 6+ B - 1040 BRADELLFS « BELGIOUE = i «12 [0 2-238-THIR « lar «XF [ 2238 -770C

CERTIFICATE

We hetedy cetdy thal the engineslls) staied 0@ow meot e EC Doextve M29EC,
1992 LM C L Power Retng Repoct

Westertmce Cormdrstan
Mo Incnina! Pack, Seon A DT LA
Ursemrsa W 408







Universal

MARINE POWER
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