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A\ WhRNING

Exhausi gasses conizin Carbon Monotide, an edorless and
colortess gas. Carbion Menoxide is peisonous and can causs
unconsclousness and death. Symploms of Carbon Monarids

exposure can inciude:

» Dizziness * Throbbing in Temgles
= Nagsea « Muscular Twitching
= Heagache * Vomiting

Weakness and Sleepiness = Inabiiity te Think Coherently

IF YOU OR ANYONE ELSE EXPERIENCE ANY OF THESE SYMPTOMS,
GET OUT INTO THE FRESH AIR IMMEDIATELY, if sympioms parsist,
sesk medical attention. Shut down the mit and do nof restart

ant] t hss boen inspected and resaired.

A WARNING DECAL is provided by
WESTEHBEXE and should be fixed fo 2
befkhead near your gngine or gensrator.
WESTERBEXE afso recommends instalfing
CARBON MONOXIDE DETECTORS in the

of itz constituents are known to
the State of Callfornia i cause
cancer, birth defects, and other
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A\ WARNING

Exhaust gasses contain Carbon Monaxide, an odorless and
colorless gas, Carbon Monaxide is polsonous and can caose
unconsciousness and death. Symptoms of Carbon Monoxide
exposore can include:

« Diziness « Throbbing in Temples
N « Muscufar Twitching
» Headache * Vomiting

Weakness and Sleepiness = Inabilily to Think Coherently

IF YOU OR ANYONE ELSE EXPERIENCE ANY OF THESE SYMPTOMS,
GET OUT INTO THE FRESH AIR IMMEDIATELY. If symptoms persist,
seek medical attention. Shut down the unit and do not restart

until It has been inspected and repaired.
A\




SAFETY INSTRUCTIONS

PREVENT BURNS — FIRE

INTRODUCTION
Read this safety manual carefully. Most accidenis are

caused by failure fo follow fundamental rules and precau-
tions. Know when dangerous conditions exist and take the

necessary precautions o protect yourself, your personnel,
and your machinery.

The following safety instructions are in compliance with the

American Boai and Yacht Council (ABYC) standards,

PREVENT ELECTRIC SHOCK

A\ WARNING: Do not touch AC electrical connections
while engine is running, or when connected to shore
power. Lethal voltage is present at these connections!

® Do not operate this machinery without electrical
enclosures and covers in place.

B Shut off eletincal power before accessing elecirnical
equipment.

B Use insulated mats whenever working on electrical
Sgupment

®m Make sure vour clothing and skin are dry, not dsmp

{particularly shoes) when handling elecinical equipment.

m Remove wnstwatch and all jewelry when working on
elecinical equipment.

® Do not connect utility shore power to vessel's AC
circuits, except through a ship-to-shore double throw
transfer switch. Damage to vessel's AC generator may
result if this procedure is not followed,

AHMmmmmnrm;

Prevent flash fires. Do not smoke or permit flames or
sparks (o ocoor near the carburetor, fuel line, filter, fuel
pump, or other poteatial sources of spilled fuel or fuel
vapors. Use a suiiable container to caich all fusl when
removing the fue! line, carburetor, or fuel filters.

Do not operate with 2 Coast Guard Approved flame
arrester removed. Backfire can cause severe injury or
death.

Do pot operate with the air cleanersilencer removed.
Backfire can cause severe injury or death.

Do not smoke or permit flames or sparks to ocour near
the fuel sysiem. Keep the compartment and the
engine/sencrator clean and free of debnis (0 minimize the
chances of fire. Wipe up all spilled fuel and engine oil.

Be aware — diesel fuel will bum.

PREVENT BURNS — EXPLOSION

Aﬂmwmmmmm
injury or death!

Follow re-fucling safety mstructions. Keep the vessel's
hatches closed when fucling. Open and ventilate cabin
after fueling. Check below for fumes/vapor before run-
ning the blower. Run the blower for four minutes before
starling your engine.

® Electrical shock results from handling a charged capaci- ®  All fuel vapors are highly explosive. Use exireme care
tor. Discharge capacitor by shorung termmals together, when handling and storing fuels. Store fuel in a well-ven-
tilated area away from spark-producing equipment and
PREVENT BURNS — HOT ENGINE out of the reach of children.
B Do not fill the fuel tank(s) while the engine is running.
ARNING: towch engine parts m Shut off the fuel service valve at the enpine when servicing
A W S ‘” d =4 the fuel system. Take care in catching any fuel that might
exhaust system components. A running engine gets spill. DO NOT allow any stnoking, open flames, or other
very hot! sources of fire near the fuel system or engine when servic-
: ing. Ensure proper ventilation exists when servicing the
B Always check the engine coolant level at the coolant fuel system.
sonGiery tank. ® Do not alier or modify the fuel system.
B Be sure all fuel supplics have a posiive shuteff valve
4\ WARNING: Steam can causs injury or death! ® Be cenain fuel line fittings are adeguately fightened and
free of leaks.
® In case of an engine overheat, allow the engine to cool B Make sure a fire extinguisher is installed nearby and is
before touching the engine or checking the coolant. properly maintained. Be familiar with its proper use.
Extinguishers rated ABC by the NFPA are appropniate
for all applications encountered in this environment.
WESTERBEKE

Engines & Generators




SAFETY INSTRUCTIONS

ACCIDENTAL STARTING

TOXIC EXHAUST GASES

A\ WARNING: Accidentsl starting can cause injury
or death!

m Disconnect the battery cables before servicing the engine/
zencrator. Remove the negative lead first and reconnect
it last.

m Make cenain all personnel are clear of the engine before
starting.

® Make certain all covers, guards, and hatches are re-
mstalled before starting the engine.

BATTERY EXPLOSION

4\ WARNING: Battery explosion can cause injury
or death!

B Do not smoke or allow an open flame near the battery
being serviced. Lead acid batteries emut hydrogea. a
highly explosive gas, which can be ignited by elecincal
arcmg or by lit tobacco products. Shut off all electrical
equipment in the vicinity to prevent clectrical arcing dur-
INg SeIvICIng.

B Never connect the negative (—) battery cable o the posi-

tive (+) connection termnal of the starter solenoid. Do

not test the battery condition by shorting the terminals
together, Sparks could ignite battery gases or fuel vapors.

Ventlate any compartmeni containing batteries io prevent

accumulation of explosive gases. To avoid sparks, do not

disturb the battery charger connections while the battery
is being charged.

Avoid contacting the terminals with tools, elc., to prevent

burns or sparks that could cause an explosion. Remove

wrnistwalch, nngs, and any other jewelry before handling
the batiery.

Always turn the battery charger off before disconnecting

the battery connections. Remove the negative lead first

and reconnect it last when disconnecting the banery.

BATTERY ACID

A\ WARNING: Sutturic acid in batteries can causs
severe injury or death!

B When servicing the battery or checking the electrolyte
level, wear rubber gloves, a rubber apron, and eye protec-
tion. Batteries contain sulfuric acid which i1s destroctive.
If it comes in contact with vour skin, wash it off at once
with water. Acid may splash on the skin or o the eyes
inadverienily when removing electrolyte caps.

A\ WARNING: Carbon monoxide (C0) is a deadly gas!

B Ensure that the exhaust system is adequate 10 expel pases
discharged from the engine. Check the exhaust sysiem
regularly for leaks and make sure the exhaust manifolds
are securely attached and no warping exists. Pay close
attention 10 the manifold. water injection elbow, and
exhaust pipe nipple.

Be sure the unit and its surroundings are well ventlated.

In additon o routine inspection of the exhaust sysiem,
install & carbon monoxide detector. Consult vour boat
builder or dealer for mstallation of approved detectors.

For additional informanon refer o ABYC T-22 (educa-
tional information on Carbon Monoxide).

A\ WARNING: carbon monaxide (C0) is an invisible
odoriess gas. Inhalation produces fiu-like symptoms,
nausea or death!

B Do not use copper lubmg m diesel exhaust systems. Diesel
fumes can rapidly destroy copper wbing in exhaust sys-
tems. Exhaust sulfur cavses rapid detenioration of copper
whing resulting in exhaust/water leakage.

Do not mstall exhanst outlet where exhanst can be drawn

through portholes, vents, or air conditioners. If the engine

exhaust discharge outlet is near the waterline, water could
enter the exhaist discharpe outlet and close or restrict the
flow of exhaust. Avoid overloading the craft.

B Although diese] engine exhaust gases are not as lOXIC a8
exhaust fumes from gasoline engines, carbon monoxide
gas is present in diesel exhaust fumes. Some of the symp-
toms or signs of carbon monoxide inhalation or poisoning
are:

Vomiting Muscolar twitching
Dizziness Iniense headache
Throbbing in temples  Weakness and sleepiness

A\ WARNING: Rotating parts can cause injury
or death!

® Do not service the engine while it is running. If & situa-
tion arises in which it 1s absolutely necessary 1o make
operating adjustmenis, use extreme care 1o aveid touching
moving parts and hot exhaust system componcnts,

i



SAFETY INSTRUCTIONS

Do not wear loose clothing or jewelry when servicing
equipment; tic back long hair and avoid weanng loose
jackets, shins, sleeves, nngs, necklaces or bracelets that
could be caught in moving paris.

Make sure all astaching hardware is properly tightened.
Keep protective shields and guards in their respective
places at all times.

Do not check flmd levels or the drive belt’s Ension while
the engine 1s operating.

Stay clear of the drive shafi and the transmission coupling
when the engine is running; hair and clothing can easily
be caught in these rolating parts

HAZARDOUS NOISE

A\ WARNING: High noise levels can cause hearing
loss!

B Never operale an engine without its moffler installed.

® Do not run an engine with the air intake {silencer)
removed.

B Do not run engines for long peniods with their enclosures
open.

A\ WARNING: Do not work on machinery when you are
mentally or physically incapacitated by fatigue!

OPERATORS MANUAL

Many of the preceding safety tips and warmings are repeated
in your Operators Manual along with other cautions and
notes to highlight eritical information. Read your manual
carefully, mantain your equipment, and follow all safety
procedures.

ENGINE INSTALLATIONS
Preparations to install an engine should begin with a thor-
ough examination of the Amenican Boat and Yachi Council's
(ABYC) standards. These standards are a combination of
spurces including the USCG and the NFPAL
Sections of the ABYC standards of particular interest are:
H-2 Ventilation
P-1 Exhaust systems
P-4 Inboard engines
E-9 DC Electrical sysiems

All installations must comply with the Federal Code of
Regulations (FCR).

ABYC, NFPA AND USCG PUBLICATIONS FOR
INSTALLING
Read the followmg ABYC. NFPA and USCG publications

for safety codes and standards. Follow their recommenda-
tions when installing your engine.
ABYC {Amerncan Boat and Yacht Council )
“Safery Standards for Small Craft”™
Order from:

ABYC

3062 Solomon’s Island Rd

Edgewater, MD 21037
NFPA (National Fire Protection Association)
“Fire Protection Standard for Motor Craft™
Order from:

NFPA

11 Tracy Drive

Avon Indusinal Park

Avon, MA 02322

USCG (United States Coast Guard)
“USCG 33CFR183"

Order from:

U.5. Government Printing Office
Washington. D.C. 20404



INSTALLATION

When installing WESTERBEKE epgines and generalors it 15 important that stnict
aitention be pad 1o the following mformation:

CODES AND REGULATIONS

Sirict federal regulations, ABYC guidelines, and safety codes must be complied with
when installing enpines and generalors in a marine environment.

For insiallations where the exhaust manifold/water injected exhanst elbow 1s close to
or will be below the vessel's waterline, provisions must be made 1o install a siphon-
break in the raw water supply hose 1o the exhaopst efbow. This hose must be looped a
minimum of 207 above the vessel's waterline. Failure to use a siphon-break when
the exhaust manifold infection port & af or below the load wateriine will result in
raw water damage to the engine and possible flooding of the boat.

If you have any doubt about the position of the water-injected exhaust elbow relative
to the vessel's walerline under the vessel's vanious operating conditions, install a
siphon-break.

NOTE: A siphon-break requires periodic inspection and cleaning to ensure proper
operation. Fatlure to properly maintain a siphon-break can result in catastrophic
enging damage. Consult the siphon-break manufacmurer for proper maintenance.

EXHAUST SYSTEM

The exhaust hose must be cenified for manne use The system must be designed o
prevent waler from entening the exhaust under any sea conditions and at any angle
of the vessels hull.

SR L
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This WESTERBEKE Generator is a product of
WESTERBEEE'S long years of expenence and advanced
technology. We ke great pnide in the supenor durability and
dependable performance of our engines and generators.
Thank you for selecting WESTERBEKE.

In order to get the full use and benefit from your generator,
il 1 important that vou operaie and maintain it correctly.
This manual is designed 10 help you do this. Plcase read thus
manual carefully and observe all the safety precautions
throughout. Should your engine require servicing, contact
your nearest WESTERBEKE dealer for assstance.

This &5 your operators manual A parts caialog & also
provided and a techmical manual is svailable from your
WESTERBEKE dealer. If you are planning 1o instal] this
equipment. contact your WESTERBEKE dealer for
WESTERBEKE'S mstallation manual.

Your WESTERBEKE Warranty is included m a separate
folder. If after 60 days of submitting the Warranty Registry
form vou have not recerved a customer idenufication card
regisiering your warranty, please contact the factory in
writing with model information. including the unit’s

senal number and commussion date

WESTERBEKE
Engines & Generators

Customer Identification

MR. GENERATOR OWNER
MAIN STREET
HOMETOWN, USA

Model 45Kw Ser. FE212XXXX

Expires 920/02

Customer Identification Card (Typical)

The WESTERBEKE senal number is an alphanumernic
number that can assist in determining the date of
manufacture of your WESTERBEKE engme/penerator. The
first character indicates the decade (A=1960s, B=1970s,
C=1980s, D=1990s E=2000k), the first number represents the
year in the decade, and the second and third numbers
represent the month of manufacture.

Product software, (tech data, parts lists, mamsals, brochures
and catalogs), provided from sources other than WESTER-
BEKE are not within WESTERBEKE'S CONTROL.

WESTERBEKE CANNOT BE RESPONSIBLE FOR THE
CONTENT OF SUCH SOFTWARE, MAKES NO
WARRANTIES OR REPRESENTATIONS WITH
RESPECT THERETO, INCLUDING ACCURACY,
TIMELINESS OR COMFPLETENESS THEREOF AND
WILL IN NO EVENT BE LIABLE FOR ANY TYPE OF
DAMAGE OR INJURY INCURRED IN CONNECTION
WITH OR ARISING OUT OF THE FURNISHING OR
USE OF SUCH SOFTWARE.

WESTERBEKE customers should keep in mind the time
span between printings of WESTERBEKE product software
and the mmavoidable existence of earlier WESTERBEKE
product sofiware. The product software provided with
WESTERBEEKE products, whether from WESTERBEKE or
other suppliers, must not and cannot be rehied upon exclu-
sively as the definitive authority on the respective product It
not only makes good sense but is imperative that appropnate
representatives of WESTERBEKE or the supplier in question
be consulted to determine the accuracy and currentness of the
product soffware being consulied by the customer.

Whenever replacement pants are needed. always provide the
engine mode] number and senal number as they appear on
the silver and black nameplate located on the mamifold. You
must provide us with this information so we may properly
identify your engine. In addition, include a complete pan
description and pan number for each part needed (sec the
separately furnished Parts List). Insist upon WESTERBEKE
packaged parts because will fir or genenic pants are frequently
not made to the same specifications as onginal equipment.
SPARES AND ACCESSORIES

Certain spares will be needed to support and mamtain your
WESTERBEKE engine. Your local WESTERBEKE dealer
will assist you in prepaning an inventory of spare parts. See
the SPARE PARTS page in this manual. For engine acces-
sones, se¢ WESTERBEKE'S ACCESSORIES brochure
NOTES, CAUTIONS AND WARNINGS

As this manual wkes you through the operating procedures,
maintenance schedules, and troubleshooting of your marine
engine, critical information will be highlighted by NOTES,
CAUTIONS, and WARNINGS. An explanation follows:
MOTE: An operating procedure essennial 1o note.

A cauion: Procedures which, if not strictly
observed, can result in the damage or destruction of
your engine.

A\ WARNING: Procedures which, if not properly
foliowed, can result in personal injury or less of life.

ey



INTRODUCTION

SERIAL NUMBER LOCATION

The engine’s model number and serial number are located on

a nameplate mounted on the side of the engine’s manifold

The engine’s senal number is sismped mito the engine block
left sade) behind the aliernator, below the manifold. Take the

tme 1o enter this informaiion on the illustration of the name-

plate shown below, as thas wall provide a gquick reference when
sceking technical information and/or ordenng repair parts &2

(&)

Fy WMODEL

SPEC SER.ND.

LG A ELE

The generator senal number snd model number are located on
a decal on the generator housing. Take the ume o enler the
information on the blank decal provided This will provide a
quick reference when secking techmical information and/or
ordenng parts

ENG. SER. NO.
GEN. SER. NO.
PF/PHASE ____
WIRES

UNDERSTANDING THE ENGINE

The diese] eneme closely resembles the gasoline enzine
since the mechamism is essentially the same. The cylinders
arc mranged above a closed crankcase. The crankshafi is the
same general type as a gasoline engine, and the diesel engme
has the same type of valves, camshafl, pistons, connecting
rods and lubncating sysiem

Therefore, 1o a great extent, a diesel engine requires the same
preventive manienance as a gasoline engine. The most
mmportant factors are proper ventilation and proper
maintenance of the fuel, lubncating and cooling systems.
Fuoel and lubnicating filter elements must be replaced at the
lime penods specified. and frequent checking for contami-
nants {watzer, sediment, elc.} n the fuel system 15 also
essentizl. Another impornant facior is the consistent use of the
same brand of high detergent diesel lubncabion ol designed
specifically for diesel engines

The diesel engine does differ from the gasoline engine,
however, m its method of handling and finng of foel. The
carburetor and ignition systems are replaced by a single
component — the fuel injection pump — which performs the
function of both.

PROTECTING YOUR INVESTMENT

Care at the factory during assembly and thorough testing
have resulied in a WESTERBEKE generaior capable of
many thousands of hours of dependable service. However,
the manufacturer cannot control how or where the generator
is installed in the vessel or the manner in which the unit is
operaled and serviced in the field. This is up o the
buyeriowner operalor

WOTE: Six imporiant steps o ensure long generator life
B Proper engine and generator installation and alignment

B An efficient well-designed exhaust system that includes
an anti-syphon break to prevent waler from enlering the
engine.

B Changing the engine oil and oil filters every 100
operating hours,

B Proper maintenance of all engine and generator
components according o the mainienance schedule in
this manual

B Use clean, filtered unleaded fuel

B Winterize your engine according 1o the “Lay-up and
Recommizsioning™ section in this manual

[ qwrﬁnam
Engines & Generators
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DIESEL FUEL, ENGINE OIL AND ENGINE COOLANT

DIESEL FUEL

Use fuel that meets the requirements or specification of Class
2-D (ASTM), and has a cetsne rating of #435 or betier.

Care Of The Fuel Supply

Use only clean diesel fuel! The clearance of the components
in your fuel injection pump is very crtical; invisible din
particles which micht pass through the filter can damage
these finely finished parts. It is impomani o bay clean fuel,
and keep it clean. The best fuel can be rendeced unsatisfac-
tory by careless handling or improper storage faclines. To
assure that the fuel going into the rank for your engine’s daily
use is clean and pure, the following practice is advisable:
Purchase a well-known brand of fuel.

Install and regularly service 2 good, visual-type fuel
filter/water separator between the fuel tank and the engme.
The Ravcor 445 or larger is a good example of such a filter

OIL
Naturally aspirated models APl Grade CF or CGH
Turbo charged models APl Grade CG4

Use the heavy duty engine oils as specified above. Change
the engine oil after an initial 30 hour break-in perod and
every 100 hours of operation thereafier.

Engzinc ail viscosity largely affects engine startability, perfor-
mance, oil consumpiion, speed of wearing and occurrence of
seizure, eic. Using lubnicants whose viscosity 15 selected
according to the atmospheric iemperature is imporant.

EMGINE OIL VISCOSITY CHART
ERGINE Oil, VSCOLTY SAADE — AMBFNT TEMPERATLRE
pmyr gl
I| I | ]‘lﬂ_ﬂl
I : 1
Som R -

AT Bma w2 —

A\ CAUTION: Do not allow two or more brands of
engine oil to mix. Each brand contains its own additives;
additives of different brands cowvld react in the mixture

to produce properties harmful to your engine.

OIL PRESSURE

The engine’s oil pressure, during operation, is indicated
by the il pressure gauge on the instrurment panel. During
normal operation, the oil pressure will mage between 25
and 85 psi.

NOTE: A newly started, cold engine can have an ail pressure
reading up o 83 psi. A warmed engine can have an ol
pressure reading as low as 25 psi. These readings will vary
depending upon the temperature of the engine, the load
placed on the engine, and the RPM's.

ENGINE COOLANT

WESTERBEKE recommends & mixture of 50% sntifreeze
and 0% distilled water. Distilled water is free from the
chemicals that can cormode intemal engine surfaces.

The antifrecze performs double duty. Tt allows the engine 1o
run at proper temperatures by transferring heat away from
the engine 1o the coolant, and lubmicates and protects the
cooling circuit from rust and comosion. Look for a good
quality antifreeze that contains Supplemental Cooling
Additives (SCAs) that keep the antifreeze chemically
balanced, crucial 1o long term protection.

The disulled water and antifreeze should be premixed before
being poured 1nto the cooling circuit.

NOTE: Look for the new environmentallv-friendly long lasting
antifreeze that is now available.

Antifreeze mixtures will protect against an unexpected freeze
and they are beneficial to the engine’s cooling system. They
retard nust and add 1o the life of the circulating pump seal.

ANTIFREEZE PROTECTION
Antifreeze Concentration | 23% | 30% | 35% | 50%

Freezing Temperature ‘nﬁ:\ﬁ 4°F | 407
(-10°C) |(-13%C) |{-20°C) [{—40°C)

COOLANT RECOVERY TANK

A coolant recovery tnk kit i3 supplied with each
WESTERBEKE diesz] engine. The purpose of this recovery
tank is to allow for engine coolant expansion and contraction
during engine operaiion, without the loss of coolant and
without introducing air inte the cooling system. This kit 5
provided and must be mstalled befoce operating the engine.

NOTE: This tank, with its shors run of plastic hose, must be
located above the level of the engine’s manifold.




GENERATOR CONTROL PANELS

DESCRIPTION OF SWITCHES

This manuaily controlled sertes of WESTERBEKE marine
diese] generaiors 15 equipped with toggle switches on the
engine conrol panel and, optionally, at remote pancls.

All three switches are momentary contact type and sarve the
following functions:

PREHEAT: The PREHEAT toggle switch serves two purposes:
preheating the engine for easy starung and defeating of
bypassing the engine cil pressure switch. The defeat functon
turps on the fuel solenoid, instrument power and aliernator
excitation.

When the PREHEAT switch 15 depressed. the voltmeter,
panel lightz, gauges and meters and fuel solenoid will
activale

START: The START toggle switch closes the KI relay that
energizes the starter solenoid and activates the starter..

While the PREHEAT switch is still depressed, depressing the
START switch engages the start solenoid. When the engine
begins to fire, the START swiich should be released. The
PREHEAT switch should not be releasad uniil the oil
pressure reaches 5 - 10 psi.

STOP: The STOP wggle swiich is 8 pormally closed switch.
providing power to the fuel solencid, instrument cluster and
alternator excitaton, after the oil pressure switch has closed
upon starting. Opening of this switch opens the power circuit
to the fuel solenoid. stopping the fiow of fuel to the engine
and shuts down the engine.

To stop the engine, depress the STOP switch. When the
STOP switch is depressed, the power feed to the fuel
solenoid is opened, and the fuel flow to the engine is
stopped. The STOP switch should be depressed until the
Eeneralor SIops rolanng.

NOTE: When the engine i shut down, the water temperature
gauge and the oil pressure gauge will continue lo register the
last temperature and ot pressure readings displayed. They
will return to zero once elecirical power is restored.

EMERGENCY STOP: The EMERGENCY =
stop switch on the side of the control box
is normally closed. When depressed, it
will open the DC cocunt to the control

panel and shut the engine down. As the bff‘c
s“;fch 15_nnot tu_g%leni;;ca.n be used when f‘_,._‘%
perfurmung mante . WLEA
DESCRIPTION OF GAUGES

Cootant Temperature

Engine coolant {water) temperanire should normally mdicate
175° 1o 195° F (80° w0 907 C).

Engine 0il Pressure

Qil pressure (psi) may fluctuate depending on the generator
load but should range between between 30 to 60 psi

DC Voltmeter

Indicates the amount the battery is being charged should show
I3V o 14V

Hourmeter

Registers elapsed ume and 1s used as a guide for when o
perform scheduled maintenancs.

REMOTE PANEL

For remote operation of the generator system, the same three
switches are used. The PREHEAT and START switches are
connected in parallel with the gavge panel’s swiiches and
serve the same functions as in the gauge panel. The STOP
switch is in sefes with the gauge panel’s STOP swiich and
serves the same function. There is a REMOTE START/STOP
WIRING DIAGRAM in this manual.

GENERATOR

WESTERBEKE

NOTE: For additional information on Control Panels. Refer to:
STARTING/STOPPING PROCEDURE, DC WIRING
DIAGRAMS and TROUBLESHOOTING GAUGES.

WESTERBEKE

Engines & Generafors
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PREPARATIONS FOR INITIAL START-UP

PRESTART INSPECTION

This section of the manual provides the operator with prepa-

ration, iniial staring, break-in, staming (warm or cold) and

stopping procedures. Follow the procedures as presented for

the conditions indicated and your WESTERBEKE generator

set will give reliable performance and long service life.

Before starting your generator sei for the first time or after o

prolonged layoff, check the following itemns:

] Check the engine oil level. Add oil 10 mainiain the level
at the high mark on the dipstick.

[0 Check the fuel supply and examine the fuel flterfsepara-
tor bowls for contaminants.

[0 Check the DC electrical system. Inspect wire connections

and battery cable connections. Make certain the (+) bat-

tery cable is connected 1o the starter solenoid and the

negative {—) cable is connected to the engine ground stud

(this location is tagged).

Check the coolant level in both the plastic recovery tank

and a1 the manifold.

O Visually examine the unit. Look for loose or missing

parts, disconnected wires, unattached hoses, and check

threaded connections.

Check load leads for cormect connection as specified in

the wiring diagrams.

Be sure no other generator or utility power is connected

o load lines.

Be sure that in power systems with a neutral line that

the neutral is properly grounded (or ungrounded) as the

system requires, and that the generator neutral is properly

connected to the load neutral. In single phase and some

3-phase systems an incomplete or open neutral can sup-

ply the wrong line-to-neutral voltage on unbalanced

loads.

[ Make sure the mounting installation is secure.

|

I BE O

A\ CAUTION: When starting the generatar, it is
recommended that all AC Ioads, especially large molors,
be swilched OFF until the engine has come up fo speed
and, in cold climates, starls fo warm up. This precaution
will prevent damage caused by unanticipated operation
of the AC machinery and will preven! a cold engine from

stalling.

GENERATOR VOLTAGE

The speed of the gencrator engine is adjusted at the factory
by elecromic governing at 50 or 60 Hz = 0.5% from no load
to full load.

IT IS PUSHED ALL
THE WAY IN




STARTING/STOPPING PROCEDURE

THE STARTING SYSTEM

Westerbeke dicsel generaiors uss elecine starters assisted by
glow plugs for both normal and cold weather starting. The
illustration below shows a cross-sectuonal view of one
cylinder. The glow plug is located in the combustion
chamber so that its bp is in the injector nozzie's spray path
When the glow plug is energized by the PREHEAT swatch.
the plug glows red & the tip and assists in igmiting the fuel
The result is a rapid start with less wear on the starter,

This system is common to WESTERBEKE diesels. The start
circuitry is designed so that the PREHEAT switch must be
depressed for the time specified mn the preheat chart. Then,
while keeping the PREHEAT switch engaged. the START
switch is depressed 1o crank the engine

NOTE: The START switch will not energize unless the PRE-
HEAT switch is depressed. Depressing the PREHEAT switch
activates the glow plugs in the clinder head so use the PRE-
HEAT intermittently 1o avoid overheating the plow plugs.

PREHEAT: Depress the PREHEAT switch. The voltmeter and
panel lights, gauges and meters will be activated. The PRE-
HEAT switch should be depressed in accordance with the
following chart:

Temperature/Preheat
Atmasgheric Temperate Preheating Time
«41"F|+5"C) or higher Approx. 10 seconds
AT°F+5°C) B 23F [-5°0) Appron. 135 seconds
+2T°H-5°C) of lower Appron. 20 seconds
Limit ol confinuous use 30 seconds before Cranking

START: While still depressing the PREHEAT swilch, depress
the START switch. This will engage the staner solenoid.
Upon engine starting, release the START switch. Do not
release the PREHEAT switch unnl the oil pressure reaches
15 psi. Then as long as the high water temperature and low
oil pressure profective circuits do not activate, the engine will
remain energized and continue o run.

«\

NOTE: When srarnng

A voltage drop will occur
when the preheat switch
is depressed

Should the engine not start when the START switch is

depressed for 10 © 20 seconds, release both switches and
want ¥ seconds; repeat the procedure above and prehesi
longer. Never run the starter for more than 30 seconds.

A\ CAUTION: Projonged cranking intervals without the
engine starting can resull in the engine exhaust system
filling with raw water. This may happen because the
pump is pumping raw water through the raw water cool-
ing system during cranking. This raw water can enter the
engine’s cylinders by way of the exhaust manifold once
the exhaust system fills. Prevent this from happening by
clesing the raw water supply through-hull shut-off,
draining the exhaust muffier, and correcting the cause
of the excessive engine cranking. Engine damage resuit-
ing from raw water entry is not 3 warrantable issue; the
owner/operator should keeg this in mind.

Remote Starting Procedure

The remoie siari panel is the same as the engine-mounizd

stan panel except that it has a green LED light and no

gauges. When starting at a remote location, the green LED

lights when the generator is runming ai approximaiely 600

rpm. This indicates when the START switch can be released

since the stanting of the generator may not be audible.

A. When the PREHEAT switch is depressed at the remote
start'stop panel the LED light will illuminate. When the
START switch is depressed and the starter cranks the
engine this LED light will dim. When the engine starts
the LD light will brighten signaling 1o release the
START switch. Continue to hold the PREHEAT
depressed for a few seconds 1o allow ail pressure to build
up which closes the oil pressure safety sw ich that is in
the series path for 12V B+ 1o the fuel run solenoid. The
green LED will remain brightly illuminated while the
enging is running.

B. After the generator is stanted and the START switch is
released, the generator’s starter will not crank unless the
PREHEAT switch is operated first because this switch
supplies voltage to the START switch.

Once the engine starts, check the engine's instruments for

proper oil pressure and battery charging voltage. Apply a

light load to the generator and allow the engine’s operating

temperature 0 come up to 140-150" (60-66° C) before
applying heavy loads.

NOTE: Some unsiable running may oceur in a cold engine.
Depressing the PREHEAT switch for 10-15 second intervals
will help stabilize the engine rpm until the operating
remperature reaches 140 - 150° F and a load is appiied 1o
the enginge.

WESTERBEKE
Engines & Generalors




STARTING/STOPPING PROCEDURE

STARTING UNDER COLD CONDITIONS Coolant Temperature Switch

Make sure the lubricating o1l conforms with the ratings for A high coolant temperature switch is located on the thermosta
the prevailing temperature. Check the mble in the ENGINE housing. Normally closed, this switch, should the fresh water
OIL section in this manual. coolant’s operating temperature reach approxmmaicly 210°F
The battery should be fully charged to minimize volta {(99°C), will open and interrupt the DC voltage 1o the K2
drop. e I o relay, thereby shutting off the engine. This switch resets at

Use a sufficient amount of preheat 10 aid in staring. See the
Temperature/Preheat chan on the previous page.

STOPPING PROCEDURE

1. Remove the AC electncal load from the generator and
allow the generator to run for three 1o five mimses 10
stahalize 1is operafing lemperaures.

L Depress the STOP switch and hold t until the generator
is completely stopped.

1 Now release the STOP switch.

Remote Stopping Procedure

To stop the generator, depress the STOP swiich which opens
the normally closed B+ path for voltage to the sagine’s run
circuit. The STOP swiich must be held open until the
generator comes to a complete stop and the green LED hight

goes out Low Oil Pressure Switch

A low oil pressure shutdown switch is located off the engine’s
SAFETY SHUTDOWN SWITCHES oil gallery. Nommally open in a static state, this switch's sensor
The engine is protected by three automatic shutdown monitors the engine’s ol pressure. Should the engine’s il
swilches. Should shutdown occur, do not attempt to restart pressure fall to 5-10 pa, this switch will open interrupting the
without finding and correcting the cause. Refer ta the DC voltage to the K2 relay, thereby shutting off the engine

heading “Engine Stops" in the TROUBLESHOOTING
section of this manual

The followmng 15 a description of these automanc shuidown
swiiches:

High Exhaust Temperature Switch

An exhaust iemperature swilch is located on the exhaust
elbow. Normally closed, this switch will open and interrupt
the DC voliage to the K2 relay (shutting OFF the engine)
should the switch's sensor indicate an excessive exhaust tem-
perature (an inadequate supply of raw water causes hugh
exhaust temperatures). This switch opens at 260-270°F (127-
132°C). This switch resets at approximately 225°F (107°C).

The generator's engine is protected by an engine mounted
manual reset circuit breaker (20 amps DC). Excessive curment
draw or elecmical overload anywhere in the instrument panel
winng or engine wiring will cause the breaker to.tnip, In this
event the penerator will shut down and the voliage 1o the K2
relay is termunated IT thas should occur, check and repair the
source of the problem. After repairing the fanit, reset the
breaker and restan the generator.

WESTERBEKE
Engines & Generalors



GENERATOR BREAK-IN PROCEDURE

Although your engine has experienced a minimum of one
hour of test operations at the factory to make sure accurate
assembly procedures were followed and that the engine
operated properly, a break-in time is required. The sarvice
life of your engine 15 dependent upon how the engine is oper-
ated and serviced during its initial hours of nse.
Breaking-in 2 new engine basically involves seating the
piston rings to the cylinder walls. Excessive oil consumption
and smoky operation indicate that the cylinder walls are
scored, which is caused by overloading the generator dunng
the break-in penod.
Your new engine requires approximately 50 hours of imitial
conditioning operation to break in each moving pan in order
10 maximize the performance and service life of the engine.
Perform thos conditioning carefully, keeping in mind the
following:
Start the engine according to the STARTING PROCEDURE
saction. Run the engine while checking that all systems (raw
waler pump, oil pressure, battery charging) are functioning.

AFTER START-UP

Once the generator has been started, check for proper opers-
tion and then encourage a fast warm-up. Run the generator
between 20% and 60% of full-load for the first 10 hours.

A\ CAUTION: Do not attempt to break-in your
generator by running without a load.

After the first 10 hours of the generator’s operation, the load
can be increased to the full-load rated output, then peniodi-
cally vary the foad.

Avoid overload at all times. An overload is signaled by
smioky exhaust with reduced output voltage and frequency.
Monitor the current being drawn from the generator and keep
it within the gencrator’s rating. Since the gensrator operates
at 1800 rpm to produce &0 hertz {or at 1500 rpm to produce
50 Hertz), control of the generator's break-in is governed by
the current drawn from the generator.

CHECK THE FOLLOWING
1 Monitor the control panel gauges.
[ Check for leaks of fuel and engine oil.

[J Check for abnormal noise such as knocking, fmction,
vibration and blow-back sounds.

] Confirm exhaust smoke:
When the engine is cold — White Smoke.
When the engine is warm - almost Smokeless.
'When the engine is overloaded — some Black Smoke.

To protect against unintenbonal overloading of the penerator,
the generator’s outpul leads should be routed through a cir-
cuit breaker that is rated ai the rated output of the generator.

NOTE: Be aware of moior starting loads and the high current
draw required for starting motors. This starning amperage
drow can be 3 1o 5 fimes normal running amperage. See
GENERATOR INFORMATION in this manual

GENERATOR ADJUSTMENTS

Once the generator has besn placed in operation, there may
be adjustments required for engine speed (hertz) duning the
engme’s break-in peried (first 50 hours) or after this peniod.
A no-load voltage adjustment may also be required in con-
junction with the engine's speed adjustment. See
GENERATOR INFORMATION in this manual.

[ﬁmﬁﬁ
Engines & Generators



THE DAILY OPERATION

CHECK LIST

_ Follow this check list each day before starting your generator
] Record the hourrneter reading m your log {ensine hours
refate to the maintenance schedule).

Visually inspect the eenerator for fuel, oil, or water leaks,
Check the oil level (dipstick).

Check the coolant level in the coolant recovery tmk.
Check your diesel fuel supply.

Look for clean fuel in the fuel/separator ransparent bowl.
Check for loose wires at the altemator.

Check the starting battenes (weekly).

Check drive belis for wear and proper tension (weekly).
START THE GENERATOR

{See STARTING PROCEID{/RES on previous pages).

Allow the engine to warm up for 5 to 10 minwes 1o reach
an operating temperature of 1407 to 150°F (60°-66°C) before
applying AC loads. Apply loads systematically allowing

the generator to adjust 1o each load before applying the

next. Check the gauges for proper oil pressure, operating
temperature, and DC voltage.

10

0 o

NOTE: Some unstable running may occur in a cold engine.
This condition should lessén as normal operating temperature
is reached and loads are applied.

A\ CAUTION: Do not operate the generator for lang
periods of time without 2 load being placed on the

STOPPING THE GENERATOR

Remove the major AC loads from the generator one al a ime.
Allow the generator to run for a few minutes 1o stabilize the
operating temperature and depress the stop swilch. (Sec
STOFPPING PROCEDURES on previous pages.)

TURBOCHARGED GENERATOR

The starup, wanm-up, and stopping procedures are ihe
same as a non-turbo generator.

NOTE: Be certain to use the same shutdows procedure,
allowing the turbocharger to cool dovw

A\ CAUTION: Failure to cool down the turbocharger
could resalt in insufficient lubrication of its beavings.

When stanting a wrbocharged generator after a long perind of
ume {more than a month) procesd as follows:

Remove the air mtake duct and the ol inlet side pipe.
Pour oil (engine oil) into the turbocharger through the oil
mlet pan.

Turmn the impeller by hand to Tobnicate the bearings.
Secure the mir intake duct and the oil inlet side pipe.

/_,Y/ —«— TO EXHAUST MANIFOLD

&
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necessary (o log vour generator hours. Use your hourmeter

MAINTENANCE SCHEDULE

In order 10 use this Mainienance Schedule, 11 wall be

or record your engine hours by running time.

NOTE: Many of the following maintenance procedures are
simple bur others are more difficult and may require the

expert knowledge of a service mechanic

£\ WARNING: Never attempt to perform any service
while the engine is running. Wear the proper safety
equipment such as goggles and gloves, and use the
correct tools for each job. Disconnect the battery
terminals when servicing any of the engine’s DC

12

electrical equipment.
SCHEDULED £ B OF P MAINTENANCE DESCRIPTION
MAINTENANCE EACH
DAY | 50 100 250 500 750 1000 1250

Fuel Supply O Diesel No. 2 rating of 45 cetane or higher.

Fuel/Water Separator O Check for water and dist in fue! (drainfrepiace fiter
if necessary).

Enging 0l Level O 0l leve! should indicate between MAX. and LOW on
dipstick.

Coolant Level O Chack at recovery tank: it emply, check at manifold
Add copdant if needed.

Drive Belts O Inspect for proper tension (3/8" to 1/2" deflection)

weekly and adiust if needed. Check belt edges for wear

Visual inspection of Engine [0 | NOTE: Keep engine surface clean. Ditand | Check for fuel, oil and water lsaks. Inspact wiring

oil will inhibit the engine’s ability to remain and electrical connections. Keep baits & nuts tight
cool Check for loose belt tension.

Fuel Filter |l O]l O] O] O] O] Changeat S0 hours then every 250 hours.

Starting Bafteries O Check electrolyte levels every 50 operating hours

(and House Batleries) weaskly and make sure connections are very tight. Clean off
EXCESSIVE COMOSI0N.

Engine il and Filter O O O O | Initial engine il & filter change at 50 hours, then
change bath every 100 howrs.

Heat Exchanger Zinc Anode O ] O O | Inspect zine anode, replace if needed. Glear the heat
exchanger end of zZinc anode debris.

Fuel/Water Separator O M| [0 | Change filter every 200 hours.

Exhaust System Ll O U [ | fnitial check at 50 hours, then every 250 hours.
Inspact for leaks. Check anfi-siphon valve opera-
tion. Check the exhaust efbow for carbon and/or
corrosion buildep on inside passages; clean and
replace as necessary, Check that ali connections are

Engine Hoses giajojgeyo Hose should be hard & tight. Replace i soft or
spongy. Check and tighten all hose clamps.

Raw Water Pump O O Remaove the pump cover and inspect the impelier,
gasket, cam and cover for wear. Check the bearings
and seals (the shaft can tum, but not wobbiz).
Lubricate when reassembling.

Generator Ol O1 O] 0O10] 0] 0] Checkthat AGC connections are clean and secure
with no chafing. See GENERATOR SECTIONfor
arditiona] information.

{continued)
[SAV)WESTERBEKI
Engines & Generators



MAINTENANCE SCHEDULE

NOTE: L'se the generator hourmeter to log vour engine hours or record your
engine hours by running rime

SCHEDULED CHECK HOURS OF OPERATION
EACH MAINTEMANCE DESCRIPTION
P DAY 50 100 250 S00 750 1000 1250

Coolant System O [0 | Drain, fush, and refill cooling system with
appropriate antifreaze mix

DC Allernator O [ | Check DG charge from altemator. Check mounting
bracket; tighten electrical connections.

*Fuel Injectors O Check and adjust injection opening pressura and
spray condition (Refer 10 your service manual).

*Starier Molor O O | Check solencid and motor for comosion. Remove
and lpbricate Clean and lubricate the starter motor
pirdon drive.

*Preheat Circuil O [0 | Check operation of prehaat solenoid. Remove and
ciean glow plugs. Renstall with anti-ses
compound on threads.

*Engine Cylinder O 1 | Check compression pressure and timing,

Compression (see ENGINE ADJUSTMENTS)

*Adjust the Valve Clearances O O O Adjust Valve Clearances, (ses ENGINE
ADJUSTMENTS).

*Heal Exchanger O Remove, have professionally cleaned and pressure
fested.

Lubricate Panel Key Switch O O)| O| O] O] Atfirst 100 hours, then each year at winterizing.

with “Lockeze”

Feed Pump Strainer O] O O] O] cieanevery 250 oparating hours.

Turhocharger O O | Initial 50 hour check. inspect all connections for ol

(it applicabis) and exhaust leaks. Check mounting bolts for
fightness. Check for air leakage. Inspact the radial
and adl piay of the rotor shaft. Lubncate the shalt
baanngs.

Electronic Gowernar Control O O Check and or adjust the no-ioad speed in the panel,
required (hertz) and the reguiator board adjostrment
as neaded.

NOTE: These adjustments are nof 3 warrantahie
adjustment during or after the unit’s breaik-in

*WESTERBEKE recommends this service be performed by an authorized mechanic.

Caprmrmns.
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COOLING SYSTEM

DESCRIPTION

Westerbeke manine diesel engines are designed and equipped
for fresh water cooling. Heat produced in the engine by
combustion and fnction is wansferred to fresh water coolant
which circulates throughout the engime. This circulating fresh
waier coolant cools the engine block. its internal moving
parts, and the engine o1l The heat is mansferred externally
from the fresh water coolant to raw water by means of a heat
exchanger, similar in function 10 an automotive radiator. Raw
water flows through the wbes of the heat exchanger while
fresh water coolant flows arcund the tubes; engine heat
transferred to the fresh water coolant is conducted through
the wbe walls to the raw water wiich is then pumped into the
exhaust sysiem where finally it is discharged overboard. In
other words, the engine is cocled by fresh water coolant, this
coolant is cooled by rmw water, and the raw water camies the
transferred heat overboard through the exhanst system. The
fresh water coolant and raw water circuits are independent of
each other. Using only fresh water coolant within the engine
allows the cooling water passages to stay clean and free from
harmful

FRESH WATER COOLING CIRCUIT

NOTE: Refer to the ENGINE COOLANT section for the rec-
ommended antifreeze and water mixture 1o be used as the
[fresh water coolant.

Fresh water coolant is pumped through the engine by a
circulating pumnp, ahsorhing heat from the engine. The
coolant then passes through the thermostat into the manifold,
to the heat exchanger where it is cooled, and returned to the
engine block via the suction side of the circulating pump.
When the engine is started cold, external coolant flow is
prevented by the closed thermostat (although some coolant
flow is bypassed around the thermostat to prevent the exhaust
manifold from overheating). As the engine warms up, the
thermostat gradually opens. allowing full flow of the engine’s
coolant to flow unresmicied to the external portion of the
cooling system.

Coolant Recovery Tank

A coolant recovery tank allows for engine coolant expansion
and contraction during engine operation, without any
significant loss of coolant and without introducing air into
the cooling system. This tank should be located at or above
the engine manifold level and should be easily accessible.

BOTE: Periodically check the condition of the manifold pres-
sure cap. Ensure thar the upper and lower rubber seals are in
good condition and check that the vacuum valve opens and
closes tightly. Carry a spare cap.

CHANGING COOLANT

The engine's coolant must be changed according to the
MAINTENANCE SCHEDULE. 1f the coolant is allowed to
become contaminated, it can lead 10 overheating problems.

AWM“MMH
critical; a substantial number of engine failures can be
traced back to cooling system corrasion,

Dirain the engine coolant by loosening the drain plug on the
engine block and opening the manifold pressure cap. Flush
the system with fresh water, then start the refill process

A\ WARNING: Beware of the hot engine coolant.
Wear protective gloves.

SOME ENGINE MODELS ARE EQUIPPED
WITH A PETCOCK THAT ALLOWS FOR
A HOSE TQ BE ATTACHED




COOLING SYSTEM

Refilling the Coolant

After closing the engine block drain, pour clean, premixed
coolant into the manifold and when the coolant 1s visible in
the manifold., start the engine and rum it at slow idle. Open
the air bleed petcocks on the manifold and the thermostat
housing.

Monitor the coolant in the manifold and add as needed. Fill
the munifold to the filler neck and when the coolant flowing
from the petcock is free of air bubbles, close the petcock and
nstall the pressure cap.

Remove the cap on the coolant recovery tank and fill with
coolant mix 1o halfway berween LOW and MAX and replace
the cap. Run the engine and observe the coolant expansion
fow into the recovery tank. When the petcock on the
thermaostat housing is free of air bubbles, close that peicock.
Afier checking for leaks, stop the engine and allow it to cool.
Coolant should draw hack into the cooling system as the
engine cools down. Add coolant to the recoverv ank if
needed. Clean up any spilled coolant.

A thermostat, located near the manifold at the front of the
engine, controls the coolant temperature as the coolant
continuously flows through the closed cooling circuit.
When the engine is first started, the closed thermostat pre-
vents coolant from fowing (some coalant is by-passed
through a hole in the thermostat to prevent the exhaust
manifold from overheating). As the engine warms up, the
thermostat gradually opens. The thermaostat 15 accessible
and can be checked, cleaned, or replaced easily. Carry a
spare thermostal and gasket.

Replacing the Thermostat

Remove the cap screws and disassemble the thermostar hous-
ing as shown. When installing the new thermostat and gasket,
apply a thin coat of scalant on both sides of the gasket before
pressing it im0 place. Do nor over-tighten the cap screws.
Run the engine and check for normal temperatures and that
there are no leaks at the thermostat housing.

O
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COOLING SYSTEM

RAW WATER COOLING CIRCUIT

The raw water flow is crealed by a positive displacement
impeller pump. This pump draws water directly from the raw
wiler source (ocean, lake, or river) through a hose to the
water strainer. The raw water passes from the stmner
through the raw water pump (o the heat exchanger (through
the heat exchanger hbes) where it cools the engine circulat-
ing fresh water coolant. The raw water is then discharged
into the water-imjected exhaust elbow, mixing with and coal-
ing the exhaust gasses. This mixture of exhaust gas and aw
water i discharged overboard by the engine’s exhanst gas
discharge pressure.

Raw Water Pump

The raw water pump is a self-priming, rotary pump with a
non-ferrous housing and a neoprene impeller. The mmpeller
has flexible vanes which wipe against a curved cam plate
within the impeller housing, producing the pumping action.
On no account should this pump be run dry as water acts as a
Tubricant for the impeller. There should always be a spare
impeller and mmpeller cover gasket (an impeller kat} aboard.
Raw water pump impeller faflures occur when lubricant {raw
waler) is not present during engine operation. Such failures
are not warrantable. and operators are cautioned to make sure
raw water flow is present af start-up.

NOTE: Should a failure occur with the pump's internal parts
{seals and bearings), it may be more cost efficient to pur-
chase a new pump and rebuild the ariginal pump as a spare.

IMPELLER

INSPECTION: CHECK AT THE BASE OF
EACH BLADE BY BENDING VIGOROUSLY.
REPLACE THE IMPELLER IF THERE
ARE ANY CRACKS.

WHEN INSTALLING: TAKE CARE TO ALIGN
THE IMPELLER KEYWAY WITH THE SHAFT
KEY, FOLD THE IMPELLER BLADES IN
EITHER DNRECTION (THEY WiILL TUAN IN
THE CORRECT POSITION WHEN THE
IMPELLER STARTS TO' ROTATE].

GAEASE THE BLADES AND THE PUMP
CHAMBER WITH PETROLEUM JELLY

T0 PROVIDE LUBRICATION FOR THE

FEW SECONDS THE PLIMP HAS TO RUN DRY.
THE JELLY IMPROVES THE SEAL

OF THE BLADES AND MAKES INSTALLATION
EASIER.

4 THE O-RING GASKET
ONLY NEEDS TO BE

O-RING  SIGNS OF AGING,
GASKET

REPLACES IF IT SHOWS £

Changing the Raw Water Pump Impeller

Close the raw water intake vahwe Remove the pumnp cover

and, with the aid of an impeller puller, carefully pry the

mupeller out of the pump. Install the new impeller and gaskel

Move the blades to conform 1o the curved cam plate and

push the impeller into the pump's housing. When assem-

bling, apply a thin coating of lubricant to the impeller and

gasket Open the raw water intake valve.

To be centain the pump is operaung properly, run the engine

and check the following:

[ Inspect the raw water pump for leaks.

[0 After warm up, monitor the emperature gauge. It should
mndicate a normal engine lemperature.

[ Check aft. There should be a steady flow of water from
the siem wbe.

A\ CAUTION: if any of the vanes have braken off the

impelier, they must be found fo prevent blockage in the
cooling circuit. They often can be found in the heat

exchanger.

Impeller Puller
WESTERBEKE recommends using an impeller puller to
remove the impeller, this will prevent damage to the blades
and to the edges of the pump housing,

WATER LEAKING HERE WOLLD
INDICATE THE PLIMP SEAL HAS
FAILED AND THE PUMP NEEDS
IMMEDIATE SEAVICE

HOUSING

i
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COOLING SYSTEM

The heat exchanger is a copper cylinder which encloses a
|arge number of small copper wbes. Raw waler is pumped
through the small copper tubes and the fresh water coolant
from the engine is circulated around the copper tubes. The
raw waler removes heat from the fresh water coolant

Heat Exchanger Service

Afer approximaielv 1000 hours of operation. remove, tlean
and pressure test the engine’s heat exchanger. (A local auto-
motive radiator shop should be able 1o clean and test the hemt
exchanger.)

MOTE: Operaring in silty and/or tropical waters may reguire
that a heat exchanger cleaning be performed more often than
every J000 hours.

Zinc Anode

A nnc anode, or pencil, is located in the aw water cooling
circuil within the heat exchanger. The purpose of having
zinc anodes is to sacrifice them to electrolysis action taking
place in the raw water cooling circuit, thereby reducing the
effects of clectrolysis on other components of the system.
The condition of the zinc anode should be checked monthly
and the anode cleaned or replaced as required. Spare anodes
should be camied on board.

NOTE: Electrolysis action is the result of each particular
installation and vessel location; not that of the engine.

ALSC SERVES AS A DRAIN
FOR THE RAW WATER SYSTEM

[t S M

Il 'I'.||-|| W
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CLEAN & REUSE

[f the zinc anodes need replacement. hold the hex boss o
which the zinc anode s threaded with a wrench while loos-
enmg the anode with another wrench. This prevents the hex
boss from possibly zanng off the exchanger shell. After
removing the zinc, note the condition of it If the zinc s in
poor condition, there are probably a lot of zinc flakes within
the exchanger. Remove the end of the heat exchanger and
clean the inside of all zinc debns. Always have a spare heat
exchanger end gasket in case the present one becomes dam-
aged when removing the end cover. Replace the gasket (refer
to your engine model's heat exchanger end gasket part num-
ber}, O-nng and cover, and install a new zinc anode.

NOTE: The threads of the zinc anodes are pipe threads and
do not require sealant Sealant should nor be used as it may
insulate the zine from the metal of the hear exchanger hous-
ing preveniing electrolysis action on the zinc.

{

CLEAN DUT ACCUMULATED DEBRIS




COOLING SYSTEM

Raw Water Intake Strainer NOTE: Also follow the above procedure after having run hard

NOTE: Abways install the strainer at or below the waterline so Sponnt

the sirainer will always be self-priming. If the engine temperature gauge ever shows a higher than
normal readimg, the cause may be that salt, leaves or grass
may have been caught up In the strainer, slowing the flow of
raw waier through the cooling system.

A clean raw water intake strainer i1s 2 vital component of the
engine’s cooling system. Inclode a visual inspection of ths
strainer when making your periodic engine check. The water
in the plass should be clear,

Perform the following maintenance afier every 100 hours of
operation:

L. Closc the raw water seacock.

2. Remove and clean the strainer filier

3. Clean the glass.

4. Replace the washer if necessary.

5. Reassemble and install the strainer;

6. Open the seacock.

7. Run the engine and check for leaks.

TYPICAL RAW WATER INTAKE STRAINER
Owner Installed

AIR INTAKE FILTER

—€——CONNECTS TO ROCKER
= ARM COVER

A marine diesel engine will typically consume as much as
6,000 cubic feet of air per hour. Not only must the engine
room be well ventilated. the ar flow into the engine must be
unrestricted. The air intake filter/cleaner should be mspected
every 100 operating hours. Clean/replace when neaded.

2 e
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FUEL SYSTEM

DIESEL FUEL

Use No. 2 diesel fuel with a cetane rating of 45 or higher. Do nol
use kerosene or home heating foel

FUEL WATER SEPARATOR

A primary fuel filter of the water separating type must be
installed berween the fuel tank and the engine to remove
water and other contaminants from the foel before they can
be carmed to the fuel sysiem on the engine.

Most mstallers inclode a type of filler/'water separator with
the installation package as they are aware of the problems
that contaminant< in the fuel can causs.

A typical fuel filter/water separator is illustrated below. This
is the Raycor Model 500. Keep in mind that if a water
separator type filter is not installed between the fuel supply
tank and engine-mounted fuel sysiem. any water in the fuel
will affect the fuel pump, engine filter, and injection
equipment. The ownerfoperator is responstble for making
certain the fuel reaching the engine’s injection equipment is
free of impurities. This process is accomplished by installing
and mainlaining a proper filtrabon/scparation system.

FUEL INJECTION PUMP

The fuel mjection pump is 3 very important component of the
dizsel engine, requinng the uimost care in handiing. The fuel
mjection pump has been thoroughly bench-tested and the
owIET-operator is cautionad not to-attempt 1o service it If it
requires servicing, remove it and take it 1o an authorzzed fucl
mjection pump service facility. Do not aftempt to disassemble
FUEL LIFT PUMP

The fuel fift pump s an integral part of the fuel mjection pump.

FUEL FILTERS

The fuel mjection pamp and the fiel injectors are precsely
manufactured and they must receive clesn diese! fuel, free
from water and dirt. To ensure this flow of clean fuel. the fuel
misst pass through at least two fuel filters, a fucl/water sepa-
rator and the engine’s spin-on fuel filter. Vispally mspect,
clean, and change these filiers according to the maintenance
schedule in this manual.

TO LIFT PUMP

AND
FUEL

A\ WARNING: shut off the fusl vaive at the tank
when servicing the fuel system. Take care in catching
any fuel that may spill. DO NOT allow any smoking,
open flames or other sources of fire near the fuel
system when servicing. Ensure proper ventilation exists
when servicing the fuel system.

INCOMING
| J

il
TO INJECTION ) I!

Flin2

Changing the Fuel Filter

1. Shut the fuel supply off.

2. Shp a plastic bag over the fuel filier 1o prevent fuel
spillage then loosen the fuel filier, turning counierclock-
wise with a filter wrench

3. Using a rag, wipe clean the sealing face on the housing
bracket so the new filter can be seated properly.

4. Lightly oil the sealing O-ting on the new filter. To rein-
stall, twrn the filtier assembly counterclockwise carcfully
until the O-ning contacts the sealing surface of the housing
bracket. Turn 23 further with the filter wrench.

NOTE: The cartridge contains fuel Take care not to spill it

during disassembly.

5. Open the fuel supply. The filter will fill with fuel. Check

for leaks.

6. Run the generntor to make certain there are no leaks.

WITH CLEAN FUEL



FUEL SYSTEM

FUEL FEED PUMP STRAINER BLEEDING (PRIMING) THE FUEL SYSTEM
An additional fuel screen is located i the feed pump. This 1. Loosen the bleeding screw on the fuel injection pumgp.
screen (strainer) is removed for cleaning by releasing the 2. Tumn the feed pump knob counterclockwise until the pumy
hmphnh_auh:hmam_msmenmﬂdhccimedm- knob is forced up by the spring.
MgMUEcWWMMMWm 3. Depressing the pump knob will cause it to drain out the ar
’ (& mixed fuel from the loosened bleeding screws.
\ 7O FUEL ALTER 4. Repeat the pumping action untl no bubbles are visible in
the flowing fuel.
- 5. Tighten the bleed screw and the feed pump knob.
FUEL

If fungus or bacteria is causing fuel problems, you should have
an authorized dealer correct these problems. Then use a diesel
fuel biocide to stenlize the fuzl (follow the manofactmes’s

: B

SPARE PARTS

While the fikelihood of having fo service the sysiem at =2 15
slim, the possibility does exist. Therefore, we recommend that
banjo washers, injector szat washers and a fuel filter be carried on
board at all times. Purchase needed spare parts from your local
WESTERBEKE dealer or distributor. If a leak should develop at
a banjo washer that cannot be corrected by a simple aghtening of
the fitting, replace the sealing washer with a replacement found m
the hardware kit for your model.

After changing the fuel filter and cleaning the fuel feed pump
srrainer, WESTERBEKE recommends the following proce-
dure for ensuring there is no air trapped in the fuel system.

WESTERBEKE
e
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ENGINE LUBRICATING OIL

The lubricating system is a pressure feeding system using an
o1l purnp. The engine oil is drawn from the oil sump by the
oil pump, which drves the oil, under pressure. through the
oil filter, o1l cooler and vanious lubricating points in the
engine. The oil then returns to the oil sump to repeat the
continuous cycle. When the oil pressure exceeds the

specified pressure, the oil pushes open the relief valve in the
ol pump and returns to the oil sump, keeping the oil pressure
withim its specihed mange.

Oii Pressure

The engine’s oil pressure, during operation, is indicated

by the oil pressure gauge on the instrument panel. Dunng

normal operation, the il pressure will range berween 25 and

BS5 psi.

ENGINE DIL CHANGE

1. Draining the (il Sump. Discharge the used oil through
the sump drain hose (attached to the front of the engine)
while the engine is warm. Diram the used oil completely,
replace the hose i its bracket, and replace the end cap
securely. | = o

Always observe the used ol as it is removed. A
yellow/gray emulsion indicates the presence of water in
the oil. Although this condition is rare, it does require
prompt aftention to prevent serous damage. Call a
qualified mechanic should water be present in the oil.
Raw water present in the oil can be the result of a fault in
the exhaust system attached 1o the engine and/or a
siphoning of raw water through the raw water cooling
circuit into the exhaust, filling the engme. This problem is
ofien caused by the absence of an ant-siphon valve, is
poor location or lack of maintenance.

2. Draining the Oil Filter. Back off the drain plug until oil
flows from the drain (into an appropriate container). After
draining, remove the filter and wipe off any excess oil.
Tighten the drain plug.

When installing the new oil filter element, wipe the
filter’s O-ring gasket’s sealing surface free of oil and
apply a thin coat of clean engine 0il (o the rubber O-ring
on the new o1l filter. Screw the filter onio the threaded oil
filter nipple on the il filter bracket, and then tighten the
filter firmly by hand.

NOTE: Generic filters are not recommended, as the mater-
ial standards or diameters of imporiant ilems on genreric
parts might be entirely different from genuine partc
Immediately after an oil filter change and oil fill. run the
engine (o make sire the oil pressure is normal and that
there are no oil leaks around the new oil filter.

. Filling the Oil Sump. Add new oil through the oil filler

cap on the top of the engine. After refilling, run the
engine for a few moments while checlang the oil
pressure. Make sure there is no leakage around the new
oil filter or from the il drain system, and stop the enginc.
Then check the quantity of oil with the lube oil dipstick
Fill 1o, but not over the high mark on the dipstick, should
the engine require additional oil.

DAAIN THE 0L FROM THE
( FILTER BEFORAE

/ | REMOVING THE FILTER

}U\ :r/’ FROM THE HOUSING
y LA
A ou rumR

TURN HAND TIGHT AGAINST
O-AING. THEN TISHTEN
23 OF A TURN.

APPLY CLEAN
ENGINE OIL

CUSTOMER OPTION
THIS WIRE CAN BE
USED TD ATTACH A
GAUGE 07 ALARM
DEVIGE TO MONITCR
THE CONDITION OF
THE DIl RILTER. THE
WIRE i3 CURRENTLY
BUNDLED INTD THE
WIRING HARNESS.



REMOTE OIL FILTER (OPTIONAL)

INSTALLATION

This popular accessory 1s used to relocate the engine’s ol fil-
ter from the engine to a more convenient location such as an
engine room bulkhead.

NOTE: Refer to ENGINE OIL CHANGE in this manual for
instructions on removing the oil filter

A\ CAUTION: 1t is vital to install the il lines
carrectly. If the oll flows In the reverse direction, the
by-pass valve in the filter assembly will prevent the oil
from reaching the engine causing an intemal engine
failure. If there is no oil pressure reading, shutdown
immediately and check the hose connections.

NOTE THE "IN~ AND “0UT™ MARKINGS
N THE ADAFTER WHEN THE HOSES ARE
REMOVED FOR INSTRLLATION SO THEY
WILL BE RECOMMECTED CORRECTIY.

APPLY A THIN COAT OF CLEAN DIL T THE D-RING WHEN
INSTALLING THIS KIT. THREAD THE AfT OK, THEM HAND
THGHTEN AN ADDITIOMAL 34 TURM AFTER THE D-RING
CONTALTS THE BASE.

To inswall, simply remove the engine 0il filter and thread on
WESTERBEKE's remote ml filter kit as shown, Always
install this kat with the eil flter facing down as illustrated.

Contact your WESTERBEKE dealer for more information

NOTE: Westerbeke is not responsible for engine failure due to
incorrect insiailation of the Remote Off Filter

FASTEN SECURELY TO A BULKHEAD
[SCREWS ARE OWRER SUPPLIED)

AFPLY A THIN COAT OF CLEAN DL TD THE FiL-
TER GASKET WHEN IMSTALLING_ AFTER THE

FILTER CONTACTE THE BASE, TIGHTEN IT AN
ADDHTIONAL 348 TURN.

IQWES!EHBEKE
Engines & Generalors

21a



DC ELECTRICAL SYSTEM

ALTERNATOR

The charging system consists of a DC belt driven alternator
with a voltage regulator, an engine DC wiring hamess, a
mounizd DC circuit breaker and a battery with connecting
cables. Because of the use of integrated circuits (IC's), the
electrome voltage regulator is very compact and is mounted
imntemally or on the back of the alternator.

1. Stari the engine.

2. Afier the engine has run for a few minutes, measure the
starting battery voliage at the battery termmals using 2
multimeter set on DC volis.

a. [f the voltage is increasing toward 14 volis, the aliema-
tor is working; omit Steps 3 through 8 and go directly
10 “Checlang the Service Batiery™ on the next page.

b. If the voltage remains around 12 volis, a problem
exists with either the alternator or the charging circut;

#14 BROWN continee with Steps 3 through 8.
T2 782 (3) -
#14 VIOLET e
o 182 (1) o +
(K
SEE WIRING DIAGRAM
FOR WIRE CONNECTIONS
T0 OPTIONAL AL TERNATORS #10 GRANGE
= C
50A ALTERNATOR TOSTRAT MO
ALTERNATOR TROUBLESHOOTING TESTING THE STARTING
BATTERY/ALTERNATOR
(ENGINE RUNNING)

A\ WARNING: 4 faifed aiternator can become very
hot. Do not touch vntil the afternator has cooled down.

Use this troubleshooting section to determune if a problem
exists with the charging circuit or with the altemator. If it 1s
determined that the alternator or voltage regulator is faulty,
have a qualified technician check it

The alternator charging circuit charges the starting battery
and the service battery. An isolator with a diode, a solenoid
or a batiery selector switch is usually mounted in the circuit
to tsolate the batteries so the starting battery is not discharged
along with the service battery. If the alternator is charging the
starting battery but not the service bartery, the problem is in
the service hattery’s charging circuit and not with the alterna-
tor:

Testing the Alternator

Ammm:ﬁemmm
that everyone is clear of moving parts! Kesp away from
sheaves and belts during test procedures.

Awm:mmmam

DC and AC circuits are often mixed together in marine
applications. Always disconnect a shore power cord,
Isolate DC and AC converters, and shui down the engine
befare performing DC testing. No AC tests should be
made withoot 2 proper knowledge of AC circuils.

3. Turn off the engine. Inspect all wiring and connections.

Ensure that the battery terminals and the engine ground
connections are tight and clean.

A\ CAUTION: 7o avoid damage to the battery
charging circuit, never shut off the engine battery
swilch when the engine is running!

4. [f a battery selector switch is in the charping circuait.

ensure that it 1s on the comrect setting.

5. Tum on the ignition switch, but do not start the engine.
6. Check the batiery voltage. If the bartery is in good condi-

tion, the reading shoold be 12 to 13 volts.

@m




DC ELECTRICAL SYSTEM

7. Now check the voltage between the allernator output ter-
minal (B+) and ground. If the crenit is good, the voltage
the alternator will be the same as the battery, or if an isola-
tor 5 in the circuit the alternator voltage will be zero. If
neither of the above is true, a problem exists in the circuit
between the alternator and the battery. Check all the
connections — look for an opening in the charging circuit

MULTIMETER ==

ENGINE
GROUND

8. Start the engine again. Check the voliage betwesn the
alternator output and ground.
The voltage reading for a properly operating alternator
should be between 13.5 and 14.5 volts. If your alternator
is over- or under-charging, have it repaired at a reliable
BOTE: Before removing the alternator for repair, use a
voltmeter 1o ensure that 12 volix DC excitation is present
ar the EXC terminal if the previous rest showed only ba-
tery voltage ar the B output termuinal

If 12 volty ix not present ar the EXC terminal, trace the
wiring and look for bregks and poor connections.

Checking the Service Battery

Check the voltage of the service barery. This bamery should
have a voltage between 13 and 14 volts when the engine is
running. If not, there is a problem in the service battery
charging circuit. Troubleshoot the service battery charging
circuit by checking the winng and connections, the solenoid,
isolator, battery switch, and the battery itself.

BATTERY (ENGINE RUNNING)

Aﬂﬁlﬂ'lmi: To avoid damaging the alternator diodes,
do not use a high voitage tester (1.e. a megger) when
performing tests on the altemator charging circuit.

12 VOLT DC CONTROL CIRGUIT

The engine has a 12 volt DC electrical control circuit that is
shown on the wiring disgrams that follow. Refer to these
diagrams when troubleshooting or when servicing the DC
electnical system.

A\ CAUTION: To avoid damage to the battery charging
circait, never shut off the engine battery switch while
the engine s running. Shut off the engine battery swilch,
however, to avoid electrical sharts when working on the
engine's electrical circait.

The mimmum recommended capacity of the batery used in
the engine’s 12 volt DC control circuit is 600 — 900 Cold
Cranking Amps (CCA).

Battery Care

Raview the manufacturer's recommendations and then

establish a systematic maintenance schedule for your
engine's starting battenes and house bateries.

O

B I 0y 0

Monitor your voltmeter for proper charging during
engine operation.

Check the electrolyie level and specific gravity with a
hydrometer.

Use only distilled water 1o bring electrolytes 10 a proper
level

Make certain that battery cable connections are clean and
tight to the battery posts {and to your engme).

Keep your bateries clean and free of corrosion.

&\ WARNING: Suituric acid in lead batteries can
cause severe burns on skin and damage clothing. Wear
protective gear.

[;mrmm
Engines & Generalors
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GLOW PLUGS

The glow plugs are wired through the preheat solenosd.
When PREHEAT is pressed at the control panel this solencid
should “click” on and the glow plug should begin to get hot.

To inspect the plug, remove the electrical terminal connec-
wons, then unscrew or unclamp each plug from the cylinder
head. Thoroughly clean each plug's tp and threads with a
soft brush and cleaning solution W remove all the carbon and
oil deposits. While cleaning, examine the tip for wear and
burn erosion; if it has eroded oo much. replace the plug.

TESTING

An accurate way (0 et glow plugs is with an chmmeter
Touch ane prod to the glow plug’s wirc connection, and the
other to the body of the glow plug, as shown. A good glow
plug will have a 0.4 - (.6 ohm resistance. This method can be
used with the plug in or out of the cogine. You can also use
an ammeter 10 st the power drain (5 - 6 amps per plug).

A\ WARNING: These giow piugs will become very hot
hﬂlhﬂ.hﬂlﬁlﬂhhmﬂgﬂlﬁ

testing the plugs.

Re-install the plugs in the engine and 1est themn acsin The
plugs should get very hot (at the terminal end) wathm 7o 15
seconds. IT the plugs don't heat up quickly, check for a shon
circuit. When reinstalling the glow plugs, use anti-seize com-
pound on the threads.

A\ WARNING: 8o not keep 2 giow plug on for more
than 30 seconds.

Glow Plug Tightening Torgue

195 08 (2.7 m-ig)

O
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ELECTRONIC GOVERNOR

Electronic Governor System
The sysiem is composed of three basic components:
1. Controller. Mounted in the instrument panel.

1 Sensor. Installed on the bellhousing over the flywheel
nng gear.
1. Actuator. Mounted at the front of the engine and

attached with linkage to the throile arm of the injection
pump

Controller Adjustment

1. Speed. This adjustment is used to raise or lower the
engine’s speed to the desired herntz.

Gain. This adjustiment affects the reaction tme of the
actuator to the genertorfengine load changes.

¥
-

NOTE: A kigh gain adjustment can induce an oscillating

of the actuator producing a hunting mode. In such cases,

lessen the pain adjustment.

* e
L ) —
| |
el |

nE — | | CONTROLLER

PH#303008 12V
PN#3974T 24V

L = ;I-[]
-

NS ]

SENSOR |

LINEAR
ACTUATOR
PN#303007 12V
PNe39T46 24V

T0 BLECTROMNIC
CONTROLLER

== 0=

Q26—m=

TERMINAL BOARD #3
REFER TD WIRING DIAGRAMS

Calibration

1. With no power to the governor, adjust the GAIN o 9:00
o’ clock.

2. Sur the engine and adjust the speed by turning the speed
pot clockwise to desired speed

NOTE: Controllers are factory adiusted to minimum rpm.
However. for safery. one should be capable of disabling
the engine if an overspeed should exist

Al no-load, wm the GAIN potentometer clockwise unnl
the engine begins o hunt. if the engine does not hum.
physically upset the governor linkage.

Tun the GAIN potentiometer counterclockwise
until stable.

LINEAR ACTUATOR

(LR

;Engimim
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TROUBLESHOOTING THE ELECTRONIC GOVERNOR

Probable Cause

Verification/Remedy

Sys1sm appears dead
(Engene Tuns 3t idis.)

1. Low battery voftage al controller

2. Shuck iinkage

3. Mo s=gnal or weak signal from sensor
{Measure AC voliags from sensor whils
EAging & running at wdle. Voltage shoid
be 1.5 volis or grester

4. Check Actiator — depress PREHEAT and
check for battery voltage between
negative tiack lead =t terminal Diock
2. Purple kead to black.

b. Second purple 10 tlack.

§. Perfomm the folipwing chack between
terminals at the actmtor and the negatve
DC kead at the controller terminal Hock.
(Preheal depressed).

&. Low woltage (1.20-2.0 VDEC) &t ether
actutor connection,

b. Bahery voltage &t both actuaior
connactions.

¢. Bafiery voitege a3t one actuator lead
but not the ather

1. Cmieck waring for cause Checi bettery state of change

2. Lubncate, fre2 up nkage betwesn controlier and throftle 2rm
3. Check for improperly insiafied or damaged sensor i fiywhes)
hosing Repiace or adjust

4. Replace controdler if Catiery vwoltzge is not present at hoth
leads.

2. Broken actuator Ead.
b. Broken actuator Ead

£. Reptace the actustor

Actustor fully exdends when FREHEAT
t5 depressed and sty oiendsd.

1. Check controfier. Lift one of the purmple
actuior leads from the tenminaf block.
Depress PREHEAT.

a. Actuztoe fully extends.

b. Actstor does not fully sxiend and
connechons.
ROTE: Aziease FREHEAT and recomnest
the purpés i2ad

a. Short in lead 10 achator
b. Repiacz controder

Actuzioe hunts (osciltstes) and
ENQInE NUNNINGg.

1. Linkage betwesn actuatne and throflic
binding
Z. hmmﬂﬂﬁhmdﬁﬁlﬂﬂn

3. annumll:pmmmm
controdier, compiede the following tests
Connect a DC voltmeter across fhe
phus and negatne ieads & the
confrofier terminal blocik
Lift both purple leads from the
termunal biock.

Connect ons purple lzad 10 the

C phus 1erminal and the other to the
DC negative.
Momentanly depress PREHEAT.
The actusion should fully exieng.

3a. Sensor posiboned manginally too far
#way from fiywhesl testh giving
emaiic signal voltage to controfier

1. Lubncatefesup.

2. Lessen GAIN adjustment {Racaiibrate the Controfier

3. If actuator doss nol fully extend, check the actusfor isads.
I the voltage i less than specified, check for locse o poor
connections, low battery voltage, voltage drop in DC cimouit
doe to remote pansl instafiztion and small wire sizes mzking
connections,

DC voflage registenmg on the meler should be:

12 VDC Sysiem - 9.6 VDG or higher
24 VOC System — 18.2 VOC or highar

MOTE: Aeconnect achistor kads propery alter meaking thes test
3a. Check the posiion of the sensor

WESTERBEKE
Engines & Generalors
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WIRING DIAGRAM
#44780
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WIRING SCHEMATIC
#44780
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REMOTE INSTRUMENT PANEL

e —RENOTE CONTROL PANEL (REAR VIEW)

#44329
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Proper inspection, service and maintenance of the drive belts
is important for the efficient operation of vour engine (see
Drive Belts under MAINTENANCE SCHEDULE).

Drive belts must be properly tensioned. Loose dnive belts will
not provide proper alternator charging and will eventually
damage the alternator. Drive belts that are 100 tight will pull
the alternator out of alignment andfor cause the alternator to
wear out y. Excessive dnve belt tension can also
cause rapid wear of the belt and reduce the service life of the
coolant pump’s beanng. A slack belt or the presence of oil on
the belt can cause belt shipping. resultng in lugh operating
temperstures and tachometer vanations.

The drive belt is property adjusted if the belt can be deflected
no less than 3/8 inch (10mm) and no more than 172 inch
{12mm) as the belt is depressed with the thumb at the mid-
point between the two pulleys on the longest span of the belt
A spare belt or belts should always be camied on board. '

A\ WARNING: Never attempt to check or adjust the
drive beit's tension while the engine is in operation.

Adjusting Belt Tension

L Loosen the alternator adjusting strap bolt and the base
mounting balt.

With the belt loose, inspect for wear, cracks and frayed
edges.

Pivot the alternator on the base mounting bolt to the lefi
or right as required, to loosen or tighten.

Tight=n the base mounting bolt and the adjusting strap
bolL

Run the engine for about 5 minutes, then shut down and
recheck the belt tensions.

STARTER AND ALTERNATOR SERVICE

The starter and the alternator should be serviced every 1200
operating hours.

Starter commentator cleaning.
Alternator slip ring cleaning.

Carbon brushes and the brush contact check.

Refer to your WESTERBEKE SERVICE MANUAL.

2,

3

4

-4

In case of severe vibrations and detonation noise, have the
injectors checked and overhauled by an authonized fuel
mjection service center. Poor fuel quality, contaminants and
loss of positive fuel pressure to the injection pump can result
in injector fanlts. Since fuel injectors must be serviced in a
clean room environment. it is best to carry at least one exira
injector as a spare should a problem occur

Before emoving the old injector, clean the area around the
base of the injector i help prevent any rust or debris from
falling down into the injector hole. If the injector will not lift
out easily and is held in by carbon build-up or the like, work
the injector side-to-side with the aid of the socket wrench 1o
free 1t, and then Iift it out.

The injector seats in the cylinder head on a copper sealing
washer. This washer should be removed with the injector and
replaced with a new washer when the new injector is installed.
The fuel injectors should be pressure tested after 750 operating
hours.

IJECTION STARTING PRESSURE 2630 psl (18.1 Mpa) (185 Kgem®)
IMJECTION HOLDDOWN NUTS TOROQUE 13.7=1.508-b (1.9 =0.2 Kg-m)

;Enyhﬂlm

30



ENGINE ADJUSTMENTS

NOTE: WESTERBEKE recommends that the following engine adjust-
menis be performed by a competent engine mechanic. The information
below is provided to assist the mecharic.

TESTING ENGINE COMPRESSION

Make cerain the oil level (dipstick) is at the comect level
and the air intake filter 15 clean. The battery and starter moltor
must 2iso be in good condinon,

L. Warm the engine to normal operating temperanire,

1 Move the control lever io a posiaon for shuiting off the
fuel. (Disconnect the wires if a fuel shutdown solenomd
15 used).

Remove zll the glow plogs from the engine and install
the compression gaugefadapier combination to the
cylinder on which the compression 1s to be measured,

3

o

Crank the engine and allow the gange o reach a

maximum reading, then record that reading.

Repeat this process for each cylinder

COMPRESSION PRESSURE 441 psi (31.0 Kg/em) &l 200 rpm.

ALLOWABLE LIMIT 3T0PSI (26.0 Kg/lem').

MAXIMUM PERMISSIBLE DIFFERENCE BETWEEN CYLINDERS

28.44 psi (2.0 Kg/em')

NOTE: If the readings are below the limit, the engine needs an
overfgul

7. Re-install the glow plugs and reset the fuel shut-off to the
run position.

8. Open the raw water seacock (thru-hull).

Low Compression

When low compression is found, determine the cause by

applying a small amoun! of cil in the cylinder thru the glow

plug hole. Allow the oil to setle.

Install the pressure gasge and repeat the above test. If the

compression reading rises dramatically, the fault is with the

nngs_ If the compression valve does not fse, the problem 1=

with the valves.

A slight nise in compression would indicate s problem with

both the rings and the valves,

OIL PRESSURE

The engine’s oil pressure, duning operation, is indicaied

by the oil pressure gauge on the instrument panel. During
normal operation, the oil pressure will range between 40 and
60 psi (2.8 and 4.2 kgfom®),

NOTE: A newly started. cold engine can have an oil pressure
reading up to 85 pxi. A warmed engine can have an oil
pressure reading as low as 25 psi. These readings will vary
depending upon the temperature of the engine, the load
placed on the engine, and the rpms.

Qil pressure at 1800 (or 1500) rpm should mamtain a reading
of 50 psi.

TESTING OIL PRESSURE

To test the oil pressure, remove the oil pressure swatch then
install a mechanical oil pressure gauge in it’s place. After
warming up the engine, set the engine speed ar 1800 rpm and
read the oil pressure gauge.

OiL PRESSURE 50 psi at 1800 rpm.

8-13nib(1.2-1.8m- gl

SENDER AND SWITCH TOROUE

PREHEAT SOLENDID

,,,,,

OIL PRESSURE
SWITCH



ENGINE ADJUSTMENTS

NOTE: WESTERBEKE recommends that the following engine adjusi-
ments be performed by a competent engine mechanic. The informanon
below is provided to assist the mechanic.

VALVE CLEARANCE ADJUSTMENT

The valve clearance must be adjusted every 200 operating
hours, or whenever the valve rocker 1s abnormally noisy.
Valve adjustment should only be dome when engine is cold
Cold engine valve clearance i= 0.0157 in (0.40 mm).

0.0157 IN (0.40MM)

dinder head bolts have been tightened with the
“mdarﬁghmgumhf Therefore, i is not necessary
to retighten the cylinder head bolts before adjusting the valve
clearances.

ADJUSTMENT PROCEDURE
Chart shows six cylinder model

Cyfinder No {1l El2la]l®] s
Vaive arrangemant V|EJVJEJV]EJI|EJV]E]I]E
Emmtw

EaTOCinthecom- (OO OO O

unilN

When No. 6 cyfimder 5
2 TDC in the com-
pression stroke

L In order to bring No. 1 or No. 6 piston {six cyl.) No. 4
piston (four cyl.) to the top dead center in the compression
stroke, align the TDC mark and the crank shafi pulley
mark.

L Do the adjustment on the circle marked valves in the
above table where No. 1 piston is in the TDC in the
compression stroke. Afier these steps, do the adjustment
on the double circle marked valves where the No. 6 piston
(six cyl.) No. 4 piston (four oyl }is on TDC in the
compression stroke.

Chart shows four cylinder modai

Cytnder No. 1
Valve amangement 1|E
§ When No 1 cyender

saTCimthecom- |OIO)
Dression strows

Whn No. 4 cylinder s
2 TOC in the com-
pression stroke

3. Afier adpusting the valves wath piston No. | a1 TDC,
rotaie the crankshafi 360 again ahigning the TDC mark
and the pulley mark. This brings piston No. 6 or No. 4 100
TDC, then adjust the remaining valves.

INJECTION TIMING CHECK/ADJUSTMENT

Improper injection tming can cause engine failure. In normal
servicing, this check and adjustment in unnecessary, however,
it might be necessary in conjunction with other related work

CHECK PROCEDURE

Bring No. 1 piston to the top dead center on the compression
stroke. Turn the crankshaft pulley clockwase (viewed at
engine front) and align the mark on the crankshaft pulley
with the TDC mark.

Remove the access cover al the front of the injection pump
and check the alignment between the pointer A on the
injection pump gear lock plate and the projected pomter B on
the timing gear case. If A and B are in alignment, the tirng
1s 3=t comrectly.

If they are m alignment, No. 1 cylinder is at the TDC on
the compression stroke. If it 15 in misalignment. recheck by
turning the crankshaft pulley one more tum to repeat the
p:mdm:m:mk:mthmuumahgmnmt




ENGINE ADJUSTMENTS

MOTE: WESTERBEKE recommends that the following engine adjust-
ments be performed by a competent engine mechanic. The information
below is provided to assist the mechanic,

Check the crankshaft position for the start of fuel injechon.

1. Turn the crankshaft pulley counterclockwise viewed from
the engine front about 30°.

2. Remove No. 1 high pressure mjection line.

1. Remove the injection pump No. 1 delivery valve holder,
delivery valve and spring and reinstall the delivery valve
holder back into the pump.

DELIVERY VALVE HOLDER TIGHTENING TOROUE:
39 - 44 Nm (4 - 4.5 Kg-m/20.9 - 32.5 N-Ib)

4. Slowly tum the crankshaft pulley clockwise and at the
same time, feed fuel to the injuection pump by slowly
pumping the feed pump. When the fuel siops w0 flow out
from No. | delivery valve holder, stop tuming the crank-
shafi pulley and pumping. This is the beginning of fuel
imjection.

5.

Notice which injection timing mark is aligned with the
pulley mark. The timing mark in alignment with the
pulley mark indicates the degrees before (TDC), the stant
of fuel injecuon

The degrees before TDC differs depending on the engine
model. Refer 1o the specifications on the imection timing
for the respective model engine. If the iming is incorrect,
do the following adjustment.

L

1

Align the pulley mark and the specified tmng mark
{Refer wo the injection timing specifications. )
Loosen the foor injection pump attachment nuls.

3. To advance the timing, pivot the injection pump at the

L

pump drive shaft away from the engine.

To retard the timing, pivot the injection pump at the
pump drive shafi 1oward the engine.

WOTE: The Imm misalignment between the niming marks
on the crankshaft pulley correspond 1o abows 2% in crank
angle.

Recteck the timing, following procedures | through 5.

. Tighten the four mjection pump attachment nuts.

Again remove No. | delivery valve holder, and reinstall
the delivery valve, sprning and the valve holder.
DELIVERY VALVE HOLDER TIGHTENING TOROUE:

39 - 44 W (4 - 4.5 Kg-m/28.9 - 32.5 N-1b)

7. Reinstall the No. | lagh pressure injection lne

Engines & Generators



The following woubleshooting table descnbes cemain problems ~ Nole: The engine 5 electrical svstem is protected bv a 20 amp
relafing 1o enzine service, the probable causes of these prob- manual reser circuit breaker located on a brocker art the rear

lems. and the recommendations to overcome these problems. of the engine.

Problem Probable Cause Verification/Remedy
Key switch on, PREHEAT switch 1. Battery Swiich not on 1. Check switch andor batiery connections:
depressad: no panel indications,
fuel solenoid or alectrical foel pump 2. Emergency stop sech off 2. Check emargency Siop Switch posiion

3. 20-Amp circoit teeaker (ripped 1. Reset hraakar, if breaker trips again, chack praniat Solenoid
cerust and check crcuit dor shorts to ground

4, Looss teftery rommechons. & Checii {+) connechion 10 Sianer sgienced and (- connechon 1o
engne ground stud. Check baftery cable connechons.

5. Preheat soisnoad nol operating 5. Checi soisnud “S” terminal fior woltage.

START SWITCH DEPRESSED, no starer 1. Connechon o solenoid taulhy 1. Check connection
engagement.

2. Faulty swich, 2. Ghech switch with phmmetar

3. Faulty solenoid 3. Check tnat 12 volts are present at the solanoid connection

4. Loose baliary connechons 4. Check batiery connechions.

5. Low batery 5. Check batiery charge siaie.

STAAT swich s depressad. fansl 1. Poor confachons 10 fuel solsnid 1. Cneck connections
wedecations 0K, staner solenosd 0K
i solenoad not Tctoning 2 Defectre fusl solenod 2 Cneok that 12 volts are present 3t e {+) connechon on e
el run solenoid.
Generator engme cranics. bt does not 1. Faulty fusfing system. 1. Oheck that fusl vabes are opan.
start. tued solenoid energized.
1a. Swrich o comieng house and start bafi=nes.
1b. Check batteries.
Te. Fised it pump ot injection pump may be clogged.
2. Prehast solenoid taulty 2. Creck solenoid
3. Low bsfiery 3. Sasich io combine 8l hafteries.
32. Replace battenes.
Enging cant he stopped 1. Faulty DC atemator 1. Femowe Exz connecion 3t altemalor. repair aliernator
Baftery runs Cown 1. 0 Pressrs sasich 1. Observe # gauges and pansl ights are achvaisg when engine
5 not nunming. Tast the ol pressure sasich.

2. tagh resistance lesk o ground 2. Check wiring. insert sensitive (0 - 25 amp} meter in bamery
nes. (Do not start enging.) Remove connactions and replace
after shon is iocated,

3. Low resistance leak 3. Chack all wires for lemperature rise to locaie the laull

4. Poor batiery connections. 4. Check cable connections 31 battary for lpose connections,
COMBsion.

5. DC aftemator not charging. 5. Check conmections, check bell tangion, 125t altsmaior. See
DC H ECTRICAL SYSTEMALTERNATOR

Battery not chargag 1. DC charge croull oty 1. Periorm D.C. spitage chack of generator charming ccut. Ses
DE HECTRICAL SYSTEM/ALTERNATDR in this mamal

2. AR=mator drive. 2. Check drive beil tension. Altermator shoesd tum fresly. Check
fior loose connections. Check gutput with voitmeter Engure 12
volts are present af the Exc. terminal

Generator engine Slops. Fuel feed pump strainer s dirty . Clean strainer.

o mw o

s ]

Switches and/or winng loose
or diEconnected,

Fosd starvation

20 Amip Circut breaker thpQing

Exdunss? systerm S resincied

. Water in fosl

A intzke pbstruchon.

Pl =i

-

T

. Inspect wiring for short circuits 2nd loose connections.

Inspect switches for proper operation.

Check for high OC amperage draw during operabion.
Ersure Sresker i not overly Semsitne 10 fat which would
st IR

5. Check for blockaQe. coliapsed hose, cirbon buldup o

Bl 0w

6. Pomp water from fusl tank{s); changs fifters and

bleer fuel system

. Check mir intake filtér cartndge.

O
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ENGINE TROUBLESHOOTING

Verification/Remedy

Engins overheats 1. Raw waier no! circulsfing.

Cootant not croulsting

1. Raw water pump faflure. Check impeller — replace.
2. Obstruction at aw water intake or raw water fitier

2a. Thermostat — remove and test in hot water
Repiace thermostat.

2b. Loss of cootant — check hosss. hose clamps, drain plog, ic
tor lemks.

Zc. Broken or logse befls — bghtan/replace.

4. Air fzak in sysiem; run engine and open the pressure cap to
biead air. Add coofant 35 nesded.

Engine akem sound pulsslss 1. Lossof oil

i pressure swilch.

1. Check dipstick, look for oll leaks 2t ol filter and &t
ol dran hose connechion.

2. Replace oil pressure swich.

Engine alarm sounds contmacushy 1. Engine coolant

100 iow 3 temparaire.

High Emperature swilch opens 2t .

1. Check engine coolant level.

2. Check for satistactory operation wilh switch bypessed,
“chack with chmmeter, replace i k.

Exhaust smoke probisms 1. Biue smoke.

White smoke

. Biack smnke.

1. Incorrect grade of engine oil

1a. Crankeass & overfilied with engine o (ol & blowing out
through the exhaust).

2. Engine &5 runming codd.

23. Faully injecior or incomect injecior timing,

3. Improper grads of fuel

3a. Fusl bumn ncomplete due to high back-pressure in exhaust or
insufficzent air for proper combustion {check for restrictions in
gxfrawst system; check & intake).

3b. improperty fimed injectors of valves, or poor Compression.

3¢. Lack of air — check air intzke 2nd air filter, Check for proper
ventistion.

34. Dverinad

TROUBLESHOOTING COOLANT TEMPERATURE AND OIL PRESSURE GAUGES

If the gauge reading is other than what is normally indicated
by the gauge when the mstrument panel is energized, the first
step is o check for 12 volts DC berween the ignition (B+)
and the Negative (B-) terminals of the gauge.
Assuming that there is 12 volis as required, Jeave the
mstrument panel energized and perform the following steps:
1. Disconnect the sender wire at the gauge and see if the
gauge reads zero, which is the normal reading for this
sitmaton.

Remove the wire attached to the sender terminal at the
sanider and connect it to ground. See if the gauge reads
full scale. which is the normal reading for this sitluation.

If both of the above gauge tests are positive, the gauge 1s
undoubtedly OK and the problem lies either with the
conductor from the sender 1o the gauge or with the sender
If either of the shove gauge tests are negative, the gauge is
probably defective and should be replaced.

Assuming the gauge 15 OK. check the conductor from the
sender to the sender terminal at the gauge for continuity.

Check that the engine block is connected to the ground.
Some stariers have isolated ground terminals and if the
batiery is connected to the starter (both phis and minus
terminals}, the ground side will not necessanly be connected
1o the block.

Engines & Generafors
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GENERATOR INFORMATION

The power required to start an electnc motor is considerably
- more than is required to keep it running after it is stared.
Some motors require much more current to start them than
others. Split-phase (AC) motors require more carrent Lo Star,
under similar circumstances, than other types. They are com-
monly used on easy-starung loads, such as washing
machines, or where loads are applied afier the motor is
started, such as small power tools. Because they require 5 to
7 times as much current 1o stan a5 1o run, their use should be
avoided, whenever possible, if the electnc motor is to be
driven by a small generator. Capacitor and repulsion-
induction motors require from 2 to 4 times as much cument
Io start as o run. The curmrent required o start any mOT
varies with the load connected to i An electnc motor con-
nected to an air compressor, for example, will require more
current than a motor to which no load is connected.

In general, the current required 1o start 115-Volt motars connected
to modium starting Ioads will be approxamately as folkows:

MOTOR STE AMPS FOR AMPS FOR
STARTING

(HF) RUNNING
(AMPERES) {AMPERES)
E4m2a

1%

12
14 9222

-]
13 104 728"

52
12 12 144 ip292°
2041408

L 102
1 13 26 o 52

MOTE: In the above table the maximum Amps for Starung i
more for some small motors than for larger ones. The reason
for this i that the hardest starting types (spli-phase) are not
made in larger sizes.

Because the heavy surpe of current needed for staring
mitors is required for only an instant, the geacrator will not
be damaged i it can bring the motor up to speed in a few
seconds. I difficulty 1s expenenced in starting motors, [wm
off all other electrical loads and, if possible, reduce the load
on the electric motor.

Required Operating Speed

Run the generator first with no load applied, then at half the
generator’s capacity, and finally loaded to 1ts full capacity as
mdicted on the generator’s data plate. The output voltage

should be checked peniodically 1o ensure proper operation of
the generating plant and the appliances it supphes. If an AC
voltmeter or ampere meter 1s not installed 1o monitor voltage
and load, check it with a portable meter and amp probe.

NOTE: When the vessel in which the generator is installed
contains AC equipment of 120 voltx only, it is recommended
that the generator’s AC terminal block be configured fo pro-
vide one 120 volt AC hot leg for the vessel's distribution
panel. This will ensure good motor starting response from the
jgenerator

Generator Frequency Adjustment

Froquency is a direct result of engine/gencrator speed, &

mdicated by the following:

[0 When the generator is run at 1800 RPM. the AC volage
output frequency is 60 Henz.

[ When the generator is run at 1500 RPM, the AC voltage
output frequency is 50 Hertz

Therefore, to change the generator’s frequency, the

generator’s drive engine’s speed must be changed. Along with

a reconfiguring of the AC output connections at the generator,

a regulator board voltage output must also be

made. Sec ELECTRONIC GOVERNOR in the manual

4\ CAUTION: Prior to any cleaning or maintenance,
make certain all switches are off and the generator is
at room temperature.

Generator Maintenance

[J Maintain; e cleanti i

Conpections of terminal boards snd rectifiers may become
corroded, and insulation surfaces may start conducung if
salis, dust, engine exhaust, carbon, etc. are allowed 10
excessive heating and reduced life of windmgs.

For unusually severe conditions, thin rust-inhibiting
petroleum-base coatings, should be sprayed or brushed
over all surfaces to reduce rusting and corrosion. Typical
materials are Daubert Chemical Co. “Non-
Rust AC-410" and Ashland “Tectyle 506™ or equivalent.
In additton to peniodic cleaning. the generator should be
inspected for (a) tightness of all connections, (b) evidence
of overheated terminals and (c) loose or damaged wares.
The drive discs on single bearing generators should be
checked periodically if possible for tightmess of screws
and for any evidence of incipient cracking fadlore. Discs
should not be allowed to become rusty because rust may
accelerate cracking. The bolts which fasien the drive disc
1o the generator shafi must be hardened steel SAE grade
8, identified by 6 radial marks, one at cach of the 6
comers of the head.

The rear armature bearing is lubricated and sealed. no
mainienance is required. However, if the bearing becomes
noisy or rough-sounding, have it replaced.

Examine bearing at penodic intervals. No side movement
of shaft should be detected when force is applied. if side
motion is detectable, bearings are weanng or wear on
shaft of bearing socket outside bearing has occurred.
Repair must be made quickly or major components will
mub and cause major damage to genersalor
Compressed air can be used to clean the gencrator
exterior. Do not use compressed air on internal
COmpOnents.

e
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THE BE GENERATOR

SINGLE AND THREE PHASE

DESCRIPTION

This generator is a four-pole, brushless, self-excited generator
which requires only the driving force of the engine to produce
AC owtput. The copper and laminated iron in the exciter stator
are responsible for the self-exciting feature of this penerator
The magnetic field produced causes an AC voltage 1o be
induced into the relaied excitor rotor windings during rotalion
Diodes located in the éxciter rotor rectify this voltage to DC
and supply it to the windings of the rotating field. This creates
an electromagnetic field which rotates through the windings
of the main stator, inducing an AT voliage which is supplied
to a load. An AC voliage is produced in the aoxiliary
windings of the main stator and 15, in tum, supplicd toa
voltage regulator. The regulator produces a DC voltage
further excite the exciter stator windings, enabling the
generator (o produce 2 rated AC output. The voliage regulator
senses AC voliage output and adjusts DC excitation to the
exciter stator winding according o amperage load the
generator is furmishing To maintain a constant voltage output

PARALLEL OPERATION

Two or more of these generators may be run in paralle] by
simply adding a parallel device. The paraliel device is added
to the electrical terminal box to ensure equal cutput of
generator voltage. Contact your WESTERBEKE dealer or
the WESTERBEKE factory for mformation on parallel
operalon,

EMERGENCY
\ GENERATOR BACK-END

A\ CAUTION: Prior to performing any maintenance,
make cerlain that the generator is shut down. switches
are off and the unit is at room temparature.

Use compressed air to clean the generators exterior. Do not
use hquids or water. Do not use compressed air an any
inlenor components as this could result in short cincoits.

CIRCUIT BREAKER SWITCH ——

:-F"::-':FE;-F=

PARALLEL ING DEVICE
NOT SHOWN




VOLTAGE REGULATOR ADJUSTMENTS

Description

The voluge regulator 1 an advanced design which cnsures
optumum AC ahemator performance. It is equipped with
complele protection circuliry 1o guard agmnst operating
condiuons that could be detnmental 1o the AC aliernaior.

This potentiometer is used 10 adjust cutput voltage. At proper
engme operating speed the output voliage should be held at
=1% from a no-load condition 1o a full rated generator output
and from power factor 1.0 - 0.8 with engine dnive speed
vanations up to -6%.

Prios to starting the engine, turn the VOLT and STAB
tnmmers (using a mini phillips screwdniver) fully in 2
counter clockwise (Minimum) direction until you feel them
hii their stops.

Turn the AMP and HERTZ tmimmers completely clockwise
(Maximum) in the same manner.

With the alternator running at no-load, at normal speed, and
with VOLT adjust at minimum, # is possible that output
voltage will oscillate. Slowly rotate the VOLT adjust clock-
wise. The voltage output of the aliernator will increase and
stabilize. Increase the voltage to the desired value. In this
situation, only the green LED will stay fit.

Stability

This potentiometer permits variation of the regulator’s
response 1o generator load changes so as to limit
overcompensation and obtan a mmImum recovery tme 1o
the normal voltage output

In order 1o adjust the regulator stabality the alternator must be
running at no-load and the output must be monitored.
Turn the STAB adjust slowly clockwise untl the voltage
starts to fluctuate. At this point rotate the STAB adjust
counterclockwise until the voltage 1s stable within 1 or 2
tenths of a volL

Polentlametais

1,
/o FEE —— BRI\

These two adjustments @re used in conjunction with the wo
proiection cocuiis in the volitage regulator that are indicated
by the illumination of a colored LED lights.

1. Delayed overicad protection (yellow LED).

2. Low speed protection (red LED).

Both systems have an intervention threshold which can be
adjusted using the respective polentiometer. Each of the two
circuiis are able o cause an adequate reduction in excitor
voltage 1o safeguard the excitor windings and prevent their
overheating.

The overload protection sysiem has a delay which permits
iemporary overloading of the generator during tmes such as
maotor start-up or other similar load surge demands. The
regulator also has a third LED (green), that glows dunng
generaior operation to indicale comect operation of the
regulator with the penerator.

l;m
Engines & Generators
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GENERATOR AC VOLTAGE CONNECTIONS

AC VOLTAGE CONNECTIONS

The frame ground wire {white/green) must be properly ( \
positioned when changing the AC output configuration L1—+— O

of the AC terminal block. For making connections 1o the AC | 2+3

terminal block, use t=rminal ends for 3/8 inch studs that will
accept multi strand copper wire sized for the amperage raung
from the hot lead connection. The frame ground wire is white L2—H—0 O

or white with 2 green smp, It connects between the neutral 5 6=7
stud and the generator frame.
Generator Frequency L3—+0O O |N
1. Frequency is a direct result of engine/generator speed: 2 (L LARY Py
1800 rpm = 60 hertz; 1500 rpm = 50 henz. 12
2. Tochange genemior frequency SERIES Y
kS —_—
Configure the AT terminal block for the desired voliage ﬁﬁﬁ: =
frequency as shown. Ensure that the case ground wire is
connected 1o the comect erminal block neutral ground e )

stud.

NOTE: The white/green ground wire may be removed in those L1 — _'D O
installarions where the AC circuir has a separate neutral and
ground circuit. This will prevent the unit from being a ground

sourre i the vessel

L2—+o O

SINGLE PHASE 4+5 Ge7
e ———
Lu— O—t—L2 3

&+7 i+iD L3 O L3+ &
L &6+9 BN g+11 6+B

O

G+3 8+l SERIES DELTA —_ PARALLEL DELTA —
240Vi60 Hz 0 120060 H2 =
ZZ0VA0 Hr 110050 He

BOTE: IF WIRING FOR 50 Hz. THE B0 Hz JUMPER
?zu&u;gwgsl;: MUST BF REMOVED FROM THE REGUILATOR.

110-220V/50 He

WESTERBEKE
%m
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POTENTIOMETERE

E
BED
FED
Z-3F0R SENSING 100-140V 12 WIRE 3 PHASE
-2 FOR SENSING 200-283V SHOWING PARALLEL Y

THE (PD) PARALLEL DEVICE

IS OPTIONAL UP TO 320 KVA

THE LINK P ACTIVATES OR
DE-ACTIVATES THE PARALLFL ING
DEVIGE IF IT IS PRESENT.
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BE TROUBLESHOOTING

NOTE: AC GENERATOR TROUBLESHOOTING MUST
BE PERFORMED WITH ENGINE OPERATING AT 60 HERTZ

Mo AC voltage oufput al no lgad.

1. Shorl or open inthe
miain stator winging.

2 Shored pozi-resistor
on Exgiier rotor

3. Four or more shored or
open diodes on exciier rotol

4

Shorl or open in exciter
stator vanding

Short or apen in rotatn
ﬁanmgﬂa? 2

Residual vollage produced at no foad
15-20“&:1?

1. Blowm & AMP buse foss
puxiliary circwit feed to AVA

2. Faufty voltage reguialor

Shoned or open main
stator audlzry winding.

4. AC oircuit breaker tnpped

Low AC woitage output af no load
60 - 100 VAC.

1. Aesst voltage potentiometer

Z. Dpen or shosted drodes in
exciter rotor 1 o 3 dlodes

Open or shorled exciter
rotor winding

Faulty voltage regulator

High AL ol volitage 1. Aesstvoltage potentiomatsr,
150 VAC or higher.
2. Fauity voltage reguiator
Unstable veltags outpel. 1. 578 pod on reguiatar 2. Faulty voltage regulatot
needs adustment
AC voltage unger load 1. Dwode}s) on extiler rotor
&0 - 100 volts hreaking down when [oad is

-applisd (inductive) 1-3 diodes.

[:WESTEHBEKE
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Engne Type

Asparation
Governar
Bore & Stroks
Piston Desplacemant
Fining Owger
Derecton of Antstan
Engine Torque
Compression Ratio

Dimensons - inches. [mm

| Weight {dry]

45 BED GENERATOR SPECIFICATIONS

Dueset. four Cylnder. four-CyTie. manne engang
verical e overtes e waler Cooeeg
direct ingection

MNaturadly asperated

integral wilh mpction pumg

4 02 x 4 5 inches (1020 x 118.0 mm
262 cublic inches (4.3 ery

Clocrwmss when veewed from e front
210 b © 7300 rpm

171

Heght Jbnches  [B5S mm
Width J06nches (778 mm)
Length B25mch=s (1588 mm)
1585 Ibs (719 igs)

TUNE-UP SPECIFICATIONS

' Compresson Pressurs

Lot of ciierence
Inpactor Prassure
Valve Seat Angie

Vabee Clearance
(engane cold]

Engine Spesq

4481 ps (31 kgom’) & 200 i
Not 10 excesd 28 44 ps (200 kgiony)

2133 ps (150 Mo
Intake 45°

Exfumst 45°

Intakz and sxhaust
0.016 mches (040 mmj

50 Hz & 1500 rpm
60 Hz & 1800 e

GENERATOR DATA

| Genergior Power & 1800 (1500) mm

A5EW [I56W)

Brushiess, lour poke. revohang fisid
powe! [aks-off

All units adustabie tn 50 or &0 Herz

Thres phass Single phase units Zaikable
08

12 lead reconnactahls

standtard = 1% ng load to fal load

Class "W, a5 defined by NEMA MGI-! 65
Dersct drive cartriugsl Dicwer

Withan NEMA MGI-22 40 fefinabon - tull (6ad
Mests “CE™ raguirsments

60 Hertr S0 Hertx
Ll L- Li L-N
450 277 400 230
A 120 230 127
240 120 230 115
'.31.‘, ‘I‘.t—

400 230 330 180

==l
P
Fued Ingction Pump
Fust Injection Temeng
Nozzie
Pl Fili=r
o EAGENE)
Aar cEEE
dar Flow
{engne comibwrsinn|

Fusl Consumption

Cosed systam with bieed ponts ‘
No. 2 deesal od (cetane rabng of 43 or higher)
BOSCH Wodel A type (In-ing)
14* BTDC

Iitastty- hule

Full figw replaceahie

Replaceable paper sement

175 e
Lad &8m

A5US gph (13.2 iph)

Startng Haftery

Banery Capacity

O Chrmieg Altemator
Sartng Al

St

OC Craniong Current

12 Volt, (=) negatve ground

750 - 900 Cold Crantang Amps (CCA)
£1 Amp rated, beft-driven

Gigrer Diugs

12 Vo
400 CLA.

29 KN

Geneml
(il Filer

Sump Capacity
{niot including filler)

Operzting Od Pressure

{sngine hot)
i Gase

(Gaar typa‘pressure circuistion.
Full flow, paper slsment. Spin-on Type
145 U5 gs (13.8 iers).

25 - B85 psi

SAE 30, 10W-30, 15W-40

EXHAUST SYSTEM

Exhaust Bbhow
Exhiust Hose Siee

ENGINE AIR REQUIREMENTS

Combushon Ag

Notr The pressure difterental tetween the putside of the engine compan-
ment verses the msxde of the engung compariment should not exceed 2
mches of water (57 mm) af full open Throttie (measurs weh 3 mManomater)

Genaral

Oparating Temperature

Fresh Wates Pump
Faw Water Pump

Cogiart (Fresh Walsy
Syseam Capacry
PUMP

45" elbow
£ LD, (1016 mm) hose

123 om

Fresh water-coofed biock, tharmostatically-
controlizd with heat exchanger

170 - 190" F (77 - B8° ).
Centritugal type. mstal impefler. beft-drven

Positive dspiacement. rehber impelier
engine-drrven

17T US gis (167 ners)

RBEKE
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55 BED GENERATOR SECTION

| Engine Type Dhesel, four oyfnder, foor-cydle, furbochanged | Generi Closed system with blesd poinis
:r,,:rf:med u:.r:f '{:nl__l_g::f . Fueel Mo 2 deesel od (cstane rating of 45 or higherj
| Fusel Injection Pump BOSCH Madsl A type (In-ine} |
Asperation Turbxa charged [ Foeld Injection Teming 12* BTDC
Garvernor Iniegral with mniection pumgp | Nords Muf-Faie
Bare & Stroke 402 x 4 65 inches (102.0 x 118.0 mm) | | Fuel Fiter {on enginej Fudl flow replaceshie
Peton Deplacemant 207 cubsc inches (4.3 ktar) | Air cleaney Raplzceable paper sement
Fring Order 1-3-4-2 Air Fiow 190 cim. {82 cmmj
Diraction of Rotation Clockwisz, when viewed from the front . (e COmbShon|
Engine Torque (max ) 280 Rt & 1500 rom | Fusl Consumpiion 48 115 gph (182 iph)
Compression Ratio 7
Demensioes - inches (mm) Haight HEmches (B35 mm) Starting Battery 12 Volt, (—j negate ground
wiou! Soung guard Wiith 306 mches.  ([778B mm) = =7 5 ooy
Length g25inches (1588 mm) Batiery Capacity 750 — 900 Coid Cranking &mps (CCA)
| Weight (dry) 1647 ths (745 kos). ' OC Charging Altemator 51 Amp rated, bell-driven
| Starting Aid Giow plugs
TUNE-UP SPECIFICATIONS =i 2
Compression Pressure 441 psi {31 keyem) 21 200 rpm Nl s & 08 oF rfied By
{Limat of difference Not to excesd 28 44 psi (200 kyfom') DC Nerioad Curr 2R o
Cranking Current 450 am ane cold)
irjector Pressure 2133 psi (150 kienr) oc s adn ' |
Vaive Seat Angie intak 45° LUBRICATION SYSTEM
Exhaust 45° = .
| General Geat type/pressure circulation
Vahe Dlearance Intake and sdaust | ’
{engine coid) 0.016 inches (040 i) Ol Filter Full figw. paper eiement, spin-on fype
Engsie Specd 50 Hz & 1800 pm Sump Capacty 14505 gis [13.5 Mers
) 60 tiz @ 1800 rpm {not including filter)
Operatng O Pressure 25 -B5ps
GENERATOR DATA {engine it}
Generator Power @ 1800 (1500) mm 0l Grade AP Speciication 064,
SEEWV (45KW) SAE 30, 10%W-30, 15W-4D
Design Brnushizss, four pole, revoleng ield
power take-off 2
T ) General Fresh walgr-coosad biock, themosiaticaly-
Freguency Al units adjustabie o 50 or 60 Hertr conolied with heat exchanger
Phass Three phase. Single phase units availahie l Dperating Temperature 170 - 190"F 77 -88°C)
Power Facir 18 Fresh Water Pump Centritugal type, metal impelier. belt-drvven
Wire 12 lead reconnaciatis Faw Watzr Pump Positive displacement, rubber impefier,
Voitage Regulation Standard + 1% na ioad fo full ioad | Engme-grmven
Insulabon Class “H", as defined by NEMA MG 65 Coolant (Fresh Water)
s i System Capacity 17 US gts (16.1 fters)
Cociing Direct drive centrifugal biower
Temperature Rise Within MEMA MGI-22.40 definition - full nad EXHAUST SYSTEM
Interizrance Leved Masis “CE™ reguirsments Exhiaust Ebow 45" gibow
Valtage Dutpot 60 Hertz 50 Hartz Exhaust Hose Sire 4" LD. {101 & mm) hose
Configuration i L-N L L4
Saras S 480 7 400 230 ENGINE AIR REQUIREMENTS
Paralisl Star 208 120 23¢ 127 | : :
Series Delta 240 120 2 115 | Combustion Al 160 cim
| EE'?" e =0 H? " Note: The pressure differential bervweezen the outside of the engine compart-
| <029 400 230 =3 % ment versus the inside of the enpine compartment should nol exeed 2
Voltage reguiator i5 adjustabie = 5% mches of water (51 mam) 2t lull open throftle (measune willi 3 menometsr)
3 Phete amperage caioolstion: Amps=WansTVoltage x 1,732 x PE]

[ qm'rERBEKE
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Engine Type

ASperation

Govemnor

Bore & Stroks
Pston Displarement
Finng Order
[wrachon of Rotation

Engine Torgus

Compression Ratio

TUNE-UP SPECIFICATIONS

Compression Pressure

GENERATOR DATA

[hrmensions -
W'Dl TrRnEmission

Weight [dry)

(Limit of difierence
injector Pressune
Valve Seat Angle
vahe Deaw
jengine coid)
Engene Speed

inches {mm)

65 BED GENERATOR SPECIFICATIONS

Deesel, six oylinger, four-cycle, Verical in-ling
overhéad vaive, resh walts cooled direcd
Injection, maring engine

Maturally aspirated
in1E-.;|:z: with mgchon pump

3 x 482 inches (1050 x 125.0 mm)
396 cutnc inches (6.5 Wer)
1-5-3-6-2-4

Clockwisa, when viewed from the from
208 fi-ih & 1500 mpm

17

Haight: HM2nches  (B68 mm)
Widihe Hoinches  [778 mm)
Length 740inches (1903 mm)
1537 bs {878 kgs)

441 psi (31 kgéom) 21 200 rpm

Kot to excessd 78 44 psi (200 kgfom®)
2631 psi (185 ko)

[take 457

Exhaust 45°

Intzka 2nd exhaust

0016 inches {040 mm)

50 Hz & 1500 rpm

60 Hz & 1800 rpm

Genersior Power @ 1800 (1500) mm

Ef:l W i 55 5':'-'-' J
Cesign

Fregquency

Phase

Power Factor

Wire

Voltage Regulation
Insukahon

Coglng
Tempesalure Fiss
Interizrence Level

Voitage Qutpul
Configuration
Senes Slar
Paralis} Star
Series Deftz
Paraist Delia
2ig 139

Brishisss, lour pole, revohang Seid
pover take-ff

Al umits adfusishie i 50 or 50 Hertr
Theee phase. Single phase units availabio
08

12 lead reconnectabls

Standard = 1% no lozd o ful load
Ciess “H™. a5 defined by NEMA MGL-! 65
Direct drive centrifugal blower

Withen NEMA MGE-22.40 definition - full load
Meats “CE™ requirements

60 Hertz 50 Hertz

L L-N L1 L-N
480 2T ] 230
708 120 23 127
240 13 230 115
130 110

400 230 330 190

Voltage requiator is adustable = 5%
3 Phase amperage caicudstion: Amps=WattsVoltags x 1. 732 x PE]

Generdl Ciosed system with bised ponts

Fud No. 2 chesal off (cetane rating of 45 or feghet)

Fued infection Pumg BOSCHModei A type {In-Ena)

Fusd injaction Teming 14°* BTOC |
Moz Muifti-hoe

Fuel Filter (on enging) Full flow replaceable
Alr cl=amer

Air Flow

(Engine comibersion)

Replacesbie paper element

170 cim 6.2 cmm)

Fued Consymption 43 U5S gph (185 Iph)

ELECTRICAL SYSTEM

Starting Battery 12 Vol {-) negathe ground
750 =500 Cold Cranking Amps (CCA)
51 Amp rated, bel-drven

Battery Capacity

OC Chargeg Allematos

Starting Asd Glow piugs

Starter 12 Volt, 29 KW

DC Ho-ioad Current = 7% of rated amps
"*{I Cranang Current 430 CCA

LUBRICATION SYSTEM

Gear ypepressure ctudation

0 Siter Fuil flow, paper sismend, spin-on type.
Sump Capasity 145US qis (138 fiters)

(not mchsding 1éter)

Operating 0ff Pressure 28-B5psi

(engme hotj

il Grade AP\ Specification CG4,

SAE 30, TOW-30, 15W-40

COOLING SYSTEM

Fresh water-cooled biock, thermostatically-
controfisg with fest exchanger

1T -190°F (77 -8 C)
Centrifugal type, metal mpeliar haft-driven

Posifrve displacemant, rubber impelier,
engind-given.

Operating Temperahae
Fresh Water Pump
Raw Water Pump

Coo@ant (Fresh Water)

System Capacity 25 US ois [23.7 i)
EXHﬂLIéST SYSTEM

Exhaust Elbow

Exhanst Hose Soe & LD, (1016 mm) hose

ENGINE AIR REQUIREMENTS

Combushon Ar 170 cfm

teote The pressure defierential between the outside of the engine compan-
miEnt versus tha insade of e enging compartment shoald not exceed 2
inches of waler [51 mm) at hill open throtfie {messure with 2 mencmeten

(QWESEHBEKE
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95 BED GENERATOR SPECIFICATIONS

GENERAL

| Engine Type Diesel, six cynder. fouroycle, turbocharged
marine engine. Verhcal in-line overhead waive
fresh water conled direct imgection.
Aspirabon Turbocharped I
Governor integral wath injechon pumg. |
Bore & Stroke 4.13 x 4 92 inches (1050 x 125.0 mm)
Piston Dsptacement 395 cubic inches (B35 kizrj
Faring Drder 1-5-3-6-2-4

Dérection of Rotation Clockwize, when veswed from the frond

Enging Torgue {max ) 423 fi-ib @ 1800 rpm

FUEL SYSTEM

(Genars Cipsad sysiam with blesd peniz '
Fussl No. 2 diesed oil (cetans rating of 43 or higher)

Fusl inpction Pumg EOSCH Moded A fype (-]

Fuel Imection Timeng 12* BTDC

Kooz Kugi-hols

Fo=t Filtar Fall How replaceshiz

(on engine |

Air clzaner Repiscsabile paper slemant

ar Fiow 240 dm (6.2 crmj

(engine combystion)

Fusl Consumption

72US gph (273 1ph).

Compression Hatio 171

(mensions - inches (mm)  Helght 32 Zinches  (BG7 mm)

w/oul transmission Width 306inches (778 mm)
Length Talinches (1903 mm)

Wasght (dry)

2100 Ibs (952 kos)

TUNE-UP SPECIFICATIONS

Compression Pressure

{Lirmit of difference
Injactor Prassure
Vahe Seat Angle

Valve Clearancs
{engine cold)

Engine Speed

Desagn

Fraquency
| Phase
Power Fadior
Wire
Valtage Raguiation
Insuiation
Temperaturs Fise
Imterierence Level

Voltage Output
Configuration
Senes Sar
Paralisl Star
Senes Delta
Paralel Dotz
Iig Zag

Voltage regulstor s adjustabie + 5%
| 1 Phase amperage calcutstion: Amps=WaltsTVolage » 1732 1 PF|

441 psi (31 kgiom) 2t 200 rpm
Mot 1o exceed 28 44 psi (200 kgiom®)

2631 psi (185 diom®)
Imtaie 45 I
Exbaust 457

Intake and exhaost
0.016 inches {040 mmj
50 Hz @ 1500 pm

60 Hz & 1800 mm

GENERATOR DATA

l Generator Power 2 1800 (1500) rom
| SSKW (BOKW)

Brushiess, four pole, revohang fisld
pawer taike-of!

Al unsls adfustabie o 50 of 60 Hertz.

Thres phase Single phase unsts awiabie

a8

12 lead recomnerialie

Standard = 1% n0 laad to fill load

(ass "H™, 2= defined by NEMA MGH 65
Derect drive centriugal Dhower

Within NEMA MGI-22 40 definifion - full load
Mests “CE™ requsrements

60 Heriz 500 Hertz

L-L L-N L4 LN
480 rii 400 30
208 120 230 127
240 120 23 115
130 110

400 730 330 190

| ‘Sarting Batery 12 Vit () negathee ground

| Battery Capacity 750 — 500 Cold Crantong Amps [CCA)
BC Chasging Altermator 51 Amp rated, befi-driven

| Starting Aid Glow plugs
Startar 12 Vol 23 KW

D Mo-ioan Current =% of rated amps

[ Cranidng Corrent 450 COA

General Fresh water-cooiad hinck, thermastaticaliy-
controllad with hieat exchanger

{Operating Temperaturs 170—190° F (77— B8° ()

Fresh Water Pump Centrifugal type, metal impelier beft-drven

Faw Watsr Pump Posiive Gasplacemient, rubber impelier,

engine-driven.
Coolant [Frash Water)

System Capacity 25 U5 gts (23,71 iers)
Exnaost Ebow 45" elhow
Exhatest Hose Sz £710. {101 & mm] hose

LUBRICATION SYSTEM

Ganaral Baar typa/pressure circulshon
(il Fdter Full tow, paper slament, spir-on Type
Sump Capacity Z20U.5. gis (208 kers)
(ot including filter)
| Operating O Pressure 25— 85 psi {35 - 42 k)
| (engine hat}
([l Grade AP\ Specificationr 0G4

SAE 30, 10W-30, 15W-40
ENGINE AIR REQUIREMENTS

Combuston Rir 240 cdm
Engine Cogling 200 dm

Note: The pressure dfferential between the outside of the engine compast-
mient versus the nside of the enging comparment should not exceed 2
inches of water (51 mim) at full open throttls {measw=s with & manameler)

EKE
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LAY-UP & RECOMMISSIONING

- Many owners rely on their boatyards to prepare thew craft,
including engines and generators, for lay-up duning the off-

season or for long periods of inactivity. Others prefer to

accomplish lay-up preparation themselves.

The procedures which follow will allow you to perform your

own lay-up and recommussioning., or you may usc them as a

check list if others do the procedures.

These procedures should afford your engine protection

during a lay-up and also help familianize you with the

maintenance needs of your engine.

If you have any questions regarding lay-up procedures, call
your local servicing dealer; he will be more than walling to
provide assistance.

Propeller Shaft Coupling [Propulsion Engine]

The transtassion and propeller half couplings should always
be opened up and the bolts removed when the boat is hauled
out of the water or moved from land to water, and duning
storage in the cradle. The flexibility of the boat often puts a
severe strain on the propeller shaft or coupling or both, while
the boat is taken out or put in the water. In some cases, the
shaft has actually been bent by these strains. This does not
apply to small boats that are hauled out of the water when
not in use, unless they have been dry for a considerable
period of time.

Fresh Water Cooling Circuit

A 50-50 solution of antifreeze and distilled water is
recommended for use in the coolant system at all times.
This solution may require a higher concentration of
antifrecze, depending on the area’s winter climate. Check the
solution to make sure the antifreeze protection is adequate.
Should more antifreaze be needed, drain an appropnate
amount from the engine block and add a more concentrated
muxture. Operate the engine to ensure a complete circulation
and mixture of the antifreeze concentranon throughout the
cooling system_ Now recheck the antifreeze solution’s strength.
Lubrication System

With the eagine warm, drain all the engine oil from the oil
sump. Remove and replace the oil filter and fill the sump
with new oil. Use the correct grade of oil. Refer to the
ENGINE LUBRICATING OIL pages in this manual for the
oil changing procedure. Run the engine and check for proper
il pressure and make sure there are no leaks.

4\ CAUTION: Do not leave the engine's oid engine
oil in the sump over the lay-up period. Engine oil and
combustion deposits combine to produce hamful
chemicals which can reduce the life of your engine’s
internal parts.

Fuel System [Gasoline|

Top off your fuel tanks with unleaded gasoline of 89 octane
of higher. A fuel conditioner such as STABIL gasaline
stahilizer should be added. Change the element in your
gasoline/water separator and clean the metal bowl.
Re-install and make certain there are no leaks. Clean

up any spilled fucl

Fuel System [Diesel]

Top off your fuel tanks with No. 2 diesel fuel. Fuel additives
such as BIOBOR and STABIL should be added at this tme 1o
control algas and condition the fuel. Care should be taken
that the additives used are compatible with the primary fuel
filter/water separator used in the system. Change the element
in vour primary fuel filtec’water separator, if the fuel system
has one, and clean the separator sediment bowl.

Change the fuel filter elements on the engine and bleed the
fuel sysiem, as needed. Start the engine and allow it 10 run
for 5— 10 minutes to make sure no air is left in the foel
system. Check for any leaks that may have been created in
the fuel systemn duning this servicing, comecting them as
needed. Operating the engine for 5 - 10 minutes will help
allow movement of the treated fuel through the injection
Raw Water Cooling Circuit

Close the through-hull seacock. Remove the raw water intake
hose from the seacock  Place the end of this hose into a five
gallon bucket of clean fresh water. Before starting the engine,
check the zinc anode found in the primary heat exchanger on
the engine and clean or replace it as required, and also clean
any zinc debris from inside the heat exchanger where the
zinc anode is located. Clean the mw waier strainer.

Stan the engine and allow the raw waler pump to draw the
fresh water through the sysiem. When the bucket 1s empty,
stop the engine and refill the bucket with an antifresze
solution slightly stroager than needed for winter freeze
protection in your area.

Start the engine and allow all of this mixture to be drawn
through the raw wailer system. Once the bucket is empty. stop
the engine. This annfreere mixture should protect the aw
water circuit from freezing during the winter lay-up, as well
as providing comosion protecton.

Remove the impeller from your raw waler pump (some
antifreerr mixture will accompany it, so caich it in a bucket)
Examine the impeller. Acquire a replacement, if needed, and
a cover gasket. Do not replace the impeller (into the pump)
until recommissioning, but replace the cover and gasket.
Cylinder Lubrication [Gasoline]

With the engine running, remove the flame arrester and spray
fogging oil into the open air intake. The fogging oil will stall
oul the engine as it coats the valves, cylinders and spark
plugs for winter protection.

;Enﬁmlm
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LAY-UP & RECOMMISSIONING

Starter Motor

Lubrication and cleaning of the starter drive pinion is advis-
able, if access to the starter permits its easy removal. Make
sure the battery connections are shut off before atempting to
remove the starter. Take care in properly replacing any elec-
mical connections removed from the starter.

Cylinder Lubrication [Diesz/]

If you anticipate a long lay-up period (12 months or more)
WESTERBEKE recommends removing the glow plugs or
fuel injectars for access o the cylinders. Squin Light
lubricating oil into the cylinders to prevent the piston rings
from sticking to the cylinder walls. Rotate the engine by hand
two revolutions then replace the glow plugs or injectors.
Make sure you have a replacement if removing the injector
sealing washer for the injector and fuel line retum.

NOTE: If engine storage is going to be a lengthy one, 12
months or beyond, it is wise to rotate the engine by hand two
complete murns every additional 4 months to allow the injec-
tion pump components to move. This will kelp prevent their
sticking during extended storage periods.

Intake Manifold and Thru-Hull Exhaust/Diese]/]
Place a clean cloth, lightly soaked in lubricating oil, in the
opening of the intake manifold to block the opening. Do not
shove the cloth owt of sight. (If it is not vimible at
recommissioning, and an attempt is made (o start the engine,
you may need the assistance of a servicing dealer) Make a
note @ remove the cloth prior to start-up. The through-hull
cxhaust port can be blocked in the same manner.

Intake Manifold [Gasoling]

Clean the filter screen in the flame arrester, and place a clean
cloth lightly soaked in lube oil around the flame arrester 1o
block any opening: Also place an oil-soaked cloth in the
through-hull exhaust port, Make a note to remove cloths prior
to start-up!

Transmission [Propulsion Engine]

Check or change fluid in the transmission as required. If the
engine is to be layed up 12 months or more, fill the transms-
sion to the very top to prevent commosion. Lower the fluid to
its normal at recommissioning. Wipe off znme and grease
and touch up unpainted areas. Protect coupling and output
flange with an anticorrosion coating, Refer to the
TRANSMISSION SECTION in this manus! for additional
information.

Batteries

If batteries are 1o be left on board duning the lay-up period,
male sure they are fully charged, and will remaim that way,
to prevent them from freezing. I there exists any doubt that
the batteries will not remain fully charged, or that they will
be subjected to severe environmental conditions, remove
the batteries and store them in a warmer, more compatibie
environment.

SPARE PARTS

Lay-up ame provides 2 good opportunity o inspect your
WESTERBEKE engine 1o see if external items such as drive
belts or coolant hoses need replacement Check your basic
spares kit and order items not on hand, or replace those items
used during the lay-up, such as filters and zinc anodes. Refer
to the SPARE PARTS section of this manual.

RECOMMISSIONING

The recommissioning of your WESTERBEKE engine afier a
seasonal lay-up generally follows the same procedures as
those described in the PREPARATIONS FOR STARTING
section regarding preparation for starting and normal stans.
However, some of the lay-up procedures will need 1o be
counteracted before starting the engine.

1. Remove any rags that were placed in the exhaust, intake
manifold, or flame amrester. )

2. Remove the raw water pump cover and gasket and discard
the old gasket Install the raw water pump impeller
removed during lay-up (or a replacement, if required).
Insmll the raw water pump cover with a new cover gaskst,

3. Reinsiall the batteries that were removed duning the lay-
up. and reconnect the batiery cables, making sure the
terminals are clean and that the connections are tight.
Check to make sure that the batteries are fully charged.

4. Remove the spark plugs. wipe clean, re-gap, and install
to proper tightness. [Gasofing]

5. Check the condition of the zinc anode in the raw water
circuit and clean or replace the anode as nesded. Note
that it is not necessary to flush the antifreere/fresh water
solution from the raw water coolant system. When the
engine is put inio operaton, the system will self-flush in
a short period of time with no adverse affects. Also open
up the heat exchanger ends and clear out any accumu-
lated debnis.

6. Check the transmission fluid, if it had been topped off
during the lay-up. lower the level of the fluid to normal
[Propuision Enging]

7. Make certam all elecmical connections and switches are
in the correct position and there are no-loads on the
generator at start up. [Generator]

8. Sian the engine in accordance with the
described in the PREPARATIONS FOR STARTING
section of this manual.




METRIC CONVERSIONS

INCHES TO MILLIMETERS MILLIMETERS TO INCHES
Inches mm Inches mm mm Inches mm inches
1 25.40 15 381.00 1 0.0354 15 0.5906 |
2 50.80 20 508.00 2 0.0TE7 20 0.7874
3 76.20 25 635.00 3 0.1181 25 0.9843
4 101.60 30 762.00 4 0.1575 30 1.1811
5 127.00 a5 B589.00 5 0.196%9 as 1.3780
10 254.00 40 1016.00 10 0.3937 40 1.5748
10 MILLIMETERS =1 CENTIMETER, 100 CENTIMETERS = 1 METER = 39.37 INCHES (3.3 FEET)
INCHES TO METERS METERS TO INCHES
Inches HMeters Inches Meters Meters Inches Metars Inches
1 0.0254 T 01778 0.1 3.93T7 0.7 27.559
2 0.0508 B 0.2032 0.2 T7.874 0.8 31.496
3 0.0762 2] 0.2286 03 11.811 oS 35.433
4 01016 10 0.2540 0.4 15.748 1.0 39.370
5 0.1270 1 0.2794 (18] 19.685 1.1 43.307
] 0.1524 12 0.3048 0.6 23.622 12 4T7.244
TO CONVERT METERS TO CENTIMETERS, MOVE DECIMAL POINT TWO PLACES TO THE RIGHT
YARDS TO METERS METERS TO YARDS
Yards Metars Yards Meters Metars Yards Meters Yards
1 0.91440 B 5.48640 1 1.09361 6 6.56168
2 1.82880 7 6.40080 2 218723 T 7.65529
3 2.74320 a 7.31520 3 3.28084 B8 8.74891
4 3.65760 8 B8.22960 4 4.37445 8 9.84252
5 4.57200 10 9.14400 5 5.46807 10 10.93614
MOVE DECIMAL POINT FOR HIGHER VALUES — e.g. 6,000 METERS = 6,561.68 YARDS
POUNDS TO KILOGRAMS KILOGRAMS TO POUNDS
b kg b kg kg ib kg b
1 0.454 6 2722 1 2.205 6 13.228
2 0.907 T 3175 2 4,409 T 15.432
3 1.361 B 3.629 3 6.614 8 17.637
4 1.814 =) 4.082 4 8.818 g 19.842
5 2.268 10 4.536 5 11.023 10 22.046
GALLONS TO LITERS LITERS TO GALLONS
Gallons Liters Gallons Liters Liters Gallons Liters Gallons
1 3.789 10 37.66 1 0.26 60 15.66
2 T.57 20 Fi- M 2 0.53 20 23.77
3 11.36 30 1357 5 132 120 31.32
4 15.14 40 151.42 10 2.64 150 39.62
5 18.53 50 189.28 20 5.28 180 4754
PINTS TO LITERS LITERS TO PINTS
Pints Liters Pints Liters Liters Pints Liters Pints
1 0.47 6 2.84 1 21 6 12.68
2 0.95 T an 2 4.23 T 14.79
3 1.42 8 3.79 3 6.34 8 16.91
4 1.89 L 4.26 4 B.A4S 9 18.02
L 237 10 4.73 L 10.57 10 21.13
TEMPERATURE
32 40 50 60 70 75 85 95 105 140 175 212 °F
1 1 1 | | | 1 ] 1 | | 1
| | 1 | | | | 1 T T T 1
(1] 5 10 15 20 25 30 35 40 60 80 100 °C
WESTERBEKE
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STANDARD AND METRIC CONVERSION DATA

LENGTH-DISTANCE
Inches (in) x 25.4 = Millimeters (mm) x .0394 = Inches
Feet (M) x .305 = Meters (m) x 3.281 = Feet
Miles x 1.609 = Kilometers (km) x .0621 = Miles

VOLUME
Cubic Inches (in"} x 16.387 = Cubic Centimeters x .061 =in
imperial Pints (IMP pt) x 568 = Liters (L) x 1.76 = IMP pt
imperial Quarts (IMP gt) x 1.137 = Liters (L) x.88 = IMP qt
imperial Gallons (IMP gal) x 4.546 = Liters (L) x .22 = IMP gal
imperial Quarts (IMP qt) x 1.201 = US Quarts (US gt) x .833 = IMP qt
Imperial Gallons (IMP gal) x 1.201 = US Gallons (US gal) x .833 = IMP gal
Fluid Qunces x 29.573 = Milliliters x .034 = Qunces
US Pints (US pt) x 473 = Liters(L) x 2.113 = Pints
US Quarts (US qt) x 946 = Liters (L) x 1.057 = Quarts
US Gallons (US gal) x 3.785 = Liters (L) x .264 = Gallons

MASS-WEIGHT
Ounces (o0z) x 28.35 = Grams (g) x .035 = Ounces
Pounds (b} x .454 = Kilograms (kg) x 2.205 = Pounds

PRESSURE
Pounds Per Sq In (psi) x 6.895 = Kilopascals (kPa) x .145 = psi
Inches of Marcury (Hg) x 4912 = psi x 2.036 = Hg
Inches of Mercury (Hg) x 3.377 = Kilopascais (kPa) x 2961 = Hg
Inches of Water (H:0) x .07355 = Inches of Mercury x 13.783 = H:0
inches of Water (H:0) x .03613 = psi x 27.684 = H:0
inches of Water (H:0) x .248 = Kilopascais (kPa) x 4.026 = H:0

TORQUE
Pounds-Force Inches (in-ib) x .113 = Newton Meters (Nm) x 8.85 =in-Ib
Pounds-Force Feet (fi-ib) x 1.356 = Newton Meters (Nm) x .738 = ft-Ib

VELOCITY
Miles Per Hour (MPH) x 1.609 = Kilometers Per Hour (KPH) x 621 = MPH

POWER
Horsepower (Hp) x .745 = Kilowatts (Kw) x 1.34 = MPH

FUEL CONSUMPTION
Miles Per Hour IMP (MPG) x .354 = Kilometers Per Liter (Km/L)
Kilometers Per Liter (Km/L) x 2.352 = IMP MPG
Miles Per Gallons US (MPG) x .425 = Kilometers Per Liter (Km/L)
Kilometers Per Liter (Km/L) x 2.352 = US MPG

Degree Fahrenheit (°F) = (°C X 1.8) + 32
Degree Celsius (°C) = (°F - 32) x .56

ot
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STANDARD HARDWARE

BOLT HEAD MARKINGS
Boli strength clzsses are embessed on the head of 2ach bolt

Customary (inch) bofts are idenizfed by mariangs tweo to grade sight
{strongesti. The marks correspend to two marks fess than the actal grade,
i8;a grade seven boit will dispiay five embossed marks.

Metric boll ci2ss numbers identity boits oy their strength with 10.9 the
strongest.

NOTES: 1. Uss the torgue values listed below when specific torgue values are not available.
2. These torgues are based on clean, dry threads. Reduce torque by 10% when engine ol 5 used.
3. Reduce torgues by 30% or more, wihen thraading capscrews inlo aluminum

Capsrew Body S Torgus Torgue Torgus Beon Grade 4.5 38
{inches) - (Thresd) F-Liy (Nm] F-Lh (Nm) -0 (Nm) Dia. | Wrench Sire | FA-Lb(Nm) | F-Lb {Nmj) AL (Wm) | F-Lb (Mm)
14 20 3(11) 10{14) 12(16)
-8 10 {14) T E 5_.;5m Ei{:tm Eﬁ’ﬂ‘? 1211;1 ;EE
mm ) ( 3
6-18 1723 15 (26) 24 [33) c = z 5
- 18 25) = -] & mm 15{25 20 45(8) £3[m
-6 3143 U (485) 4 a0} ME | 10mm i 4(55) 5000 | N
e 4N 49058 e | 13mm 7 @s) 10(13) 18(25) %%
- 20 5[5 78 (106)
: w2 | Bem | %em | ney | = | gm0
“‘E Eﬂ% ol :gﬂg‘} M4 | 21mm 7 [50) 35 75) G0 | 1510
W16 24 mm |6 B8 153 (215) pace b
916~ 12 118 {149) 120 (163 155 210} -
i L b e Mg | Zmm gigng | nspen | zs@es | 2
53-11 150 {203) 167 (226 210 (285) WO | 0mm vepsn | weEs | :iss | sEN
-18 170 231) 240 (325) M2 | [mm WS | ZsEs) | G50 | 206
34-10 2 (368) 280 (380) 375 {508)
=L S8 | || 2o e | o | e ey
mm [ b
- 8 35 (53] 440 58 B0S (&20) : s
u 5 530 575 @15 M30 46 mm A (545) 568 [T 1103 {1485) | 15 @130
1-8 530 (800) 560 (25) s1a ) Mz | simm | sspam | meposm | 1s00(23s) | 218 2son
-H 550 (B%5) 990 (1342) WE | Smm 700 {950) !!ZE!SIS] 1905 (7510} | 2784 720,
GASKETS/SEALANTS Use LIOQUID TEFLON for sealfing pipe plugs and fiflings that connect cooEnt
Ol based PERMATEX #2 and It HIGH TACK squivalent are sxcellent 2l PRSP RNt e 2t
purpose sealers. They are effective in just about any joint in contact with BOLTS & FASTENERS/ASSEMBLIES

cootant, raw watzr, off or fusl

A ight coating of OIL or LIQUID TEFLON can be used on rubfer gaskets

and C-rings.

LOCTTTE tyérausic red seatant should be used on oil dapter hoses and the oil
fiiter assambly.

Cost both surfaces of the oil pan gasket wath high temp RED SILICONE sealer.

When instalfing gaskets that s&al amund water (coolant) passages, coat both
sades with WHITE SILICONE greass.

High-copper ADHESIVE SPRAYS are useful for hoiding gaskels m posibon dur-

ing aasembly.

Specizlized gasiet sealers such s HYLOMAR work well in appicstions requirt-
ing non-hamening properties. HYLOMAR i parficiarly efiective on

copper cyiinder-head gaskets a5 it resists fusl, o and water

Lightly oil head bolts and other fasteners as you assemble them. Soifs ang
plugs that penetrate the water jacket should be saaisd with PERMATE #2 or
HIGH TACK

When 22sembiing the fiywhesl, cost the bolt threads with LOCTITE bie
Anti-seize compounds and thread locking adheswves such as LOCTTTE protect
threaded components yei zllows them o came apan when nacessany
LOCTITE offers levels of locking according 1o the job.

LITHIUM based grease is waitzrproof, ideal for water pump bearings ang stuf-
ing boxes.

Heawily oil all sBding and reciprocating componenis when assembing. Always
osa clean engine oll!

[quSTEHBEKE
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SUGGESTED SPARE PARTS
WESTERBEKE MARINE DIESEL GENERATORS
CONTACT YOUR WESTERBEKE DEALER FOR ADDITIONAL SUGGESTIONS AND INFORMATION

WESTERBEKE offers Spare Parts Kits in two versions sach packaged in a canvas duftal bag
Kil A has the basic spares. Kit B is for more complets for offshars crusing

KitA B Kit
Impetier Impelier
Heat Exthanger Gasket Heat Exchanger Gasket
Fuel Fifter Fuel Filter
il Fier il Filter
Drve Bafts Drive Belts
Incs Zincs
Thermostat Tharmostal
The red and black duftsl bag is Complete Gasket Kit

18" long with a full zipper, dual

handles, and a carrying strap Injector
M Ai Fltr (saparate
Engines & Generators
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