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&\ WARNING

Exhaust gasses contain Carbon Monoxide, an odorless and
coloriess gas. Carbon Monoxide Is poisonous and can cause
unconsciousness and death. Symptoms af Carbon Monoxide
exposuire can incinde:

o Dizziness o Throbbing in Temples
* Nausea « Muscular Twitching
¢ Headache * Vomiting

« Weakness and Sieepiness  « Inahility to Think Coherently

IF YOU OR ANYONE ELSE EXPERIENCE ANY OF THESE SYMPTONS,
GET DUT INTO THE FRESH AIR IMMEDIATELY. If symptoms persist,
seek medical attention. Shut down the unit and do not restart
until it has heen inspecied and repaired.
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A WARNING DECAL is provided by
WESTERBEKE and should be fixed to a
hulkhead near your engine or generator.

WESTERBEKE also recommends installing
CARBON MONOXIDE DETECTORS in the
living/sieeping quarters of your vessel.
They are inexpensive and easily
ohtainable at your local marine siore.

Generators Prodduce CARBON MONOXIDE | .
Regular Maintenancs Raguired

. CALIFORNIA
PROPOSITION 65 WARNING

Marine diesel and gasoline engine
exhaust and some of its constituents
are known to the State of Galifornia
to cause cancer, hirth defects,
and other reproductive harm.




SAFETY INSTRUCTIONS

INTRODUCTION

Read this safety manual carefully, Most accidents are
caused by failure to follow fundamental rules and precau-
tigns. Know when dangerous conditions exist and take the
Recessary precautions {o protect yourself, your personnel,
and your machinery.

The following safety instructions are in compliance with
the American Boat and Yacht Council (ABYC) standards.

PREVENT ELECTRIC SHOCK

A WARNING: Do not touch AC electrical connections
while engipe is running. Lethal voltage is present at
these connections!

B Do not operate this machinery without electrical
enclosures and covers in place,

M Shut off electrical power before accessing electrical
equipment,

® Use insulated mats whenever working on electrical
equipment.

W Make sure your clothing and skin are dry, not damp
(particularly shoes) when handling electrical equipment.

m Remove wristwatch and all jewelry when working on
electrical equipment.

W Elecirical shock results from handling a charged
capacitor. Discharge capacitor by shorting terminals
together,

PREVENT BURNS — HOT ENGINE

A WARNING: Do not touch hot engine parts or
exhaust system components. A ronning engine gets
very hot!

m Always check the engine coolant leve] at the coolant
recovery tank,

A\ WARNING: Steam can cause injury or death!

& In case of an engine overheat, allow the engine to cool
' before touching the engine or checking the coolant,

PREVENT BURNS — FIRE

A\ WARNING: Fire can cause injury or death!

m Prevent flash fires. Do not smoke or permit flames or
sparks to occur near the carburetor, fuel line, filter, fuel
pump, or other potential sources of spilled fuel or fuel
vapors. Use a suitable container to catch all fuel when
removing the fuel line, carburetor, or fuel filters.

Do not operate with the air cleaner/silencer removed.
Backfire can cause severe injury or death.

Do not smoke or permit flames or sparks o occur near
the fuel system. Keep the compartment and the
engine/generator clean and free of debris to minimize the
chances of fire. Wipe up alt spilled fuel and engine oil.

Be aware — Diesel fuel will burn.

PREVENT BURNS — EXPLOSION

A WARNING: Expiosions from fuel vapors can cause
infury or death! '

All fuel vapors are highly explosive, Use extreme care
when handling and storing fuels. Store fuel in a
well-ventilated area away from spark-producing
equipment and out of the reach of children.

Do not fill the fuel tank(s) while the engine is running.

Shut off the fuel service valve at the engine when servicing
the fuel system. Take care in catching any fuel that might
spill, DO NOT allow any smoking, open flames, or other
sources of fire near the fuel system or engine when
servicing. Ensure proper ventilation exists when servicing
the fuel system,

Do not alter or modify the fuel system.
Be sure all fuel supplies have a positive shutoff valve.

Be certain fuel line fittings are adequately tightened and
free of leaks.

Make sure a fire extinguishér is installed nearby and is
properly maintained. Be familiar with its proper use.
Extinguishers rated ABC by the NFPA are appropriate
for all applications encountered in this environment.

ACCIDENTAL STARTING

A WARNING: Accidental starting can cause injury
or death!

To prevent accidental starting when servicing the
generator, remove the 8 amp fuse from the control panel.
Disconnect the battery cables before servicing the engine/

generator. Remove the negative lead first and reconnect
it last.

Make certain all personnel are clear of the engine before
starting,

Make certain ali covers, guards, and hatches are
re-installed before starting the engine,

@' WESTERBEKE
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BATTERY EXPLOSION

A WARNING: Battery explosion can cairse injury
or death!

Do not smoke or allow an open flame near the battery
being serviced. Lead acid batteries emit hydrogen, a
highly explosive gas, which can be ignited by electrical
arcing or by lit tobacco products. Shut off all electrical
equipment in the vicinity to prevent electrical arcing dur-
ing servicing,

Never connect the negative (—) battery cable to the posi-
tive (+) connection terminal of the starter solenoid. Do
not test the battery condition by shorting the terminals
together. Sparks could ignite battery gases or fuel vapors.
Ventilate any compartment containing batteries to 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, etc., to prevent
burns or sparks that could cause an explosion. Remove
wristwatch, rings, and any other jewelry before handling
the battery.

Always turn the battery charger off before disconnecting
the battery connections. Remove the negative lead first
and reconnect it last when disconnecting the battery.

BATTERY ACID

A WARNING: Suifuric acid in batteries can canse
severe infury or death!

When servicing the battery or checking the electrolyte
level, wear rubber gloves, a rubber apron, and eye
protection. Batteries contain sulfuric acid which is
destructive. If it comes in contact with your skin, wash it
off at once with water, Acid may splash on the skin or
into the eyes inadvertently when removing electrolyte
caps.

A\ WARNING: carbon monoxide {€0) is a deadiy gas!

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

Be sure the unit and its surroundings are well ventilated.

In addition to routine inspection of the exhaust system,
install a carbon monoxide detector, Consult your boat
builder or dealer for installation of approved detectors.

SAFETY INSTRUCTIONS

A\ WARNING: garbon monoxide (CO) is an invisible
odorless gas. Inhalation produces flu-like symptoms,
nausea or death!

Do not use copper tubing in diesel exhaust systems. Diesel
fumes can rapidly destroy copper tubing in exhaust
systems. Exhaust sulfur causes rapid deterioration of
copper tubing resulting in exhaust/water leakage.

Do not install exhaust outlet where exhaust can be drawn
through portholes, vents, or air conditioners,

Although diesel engine exhaust gases are not as toxic as
exhaust fomes from gasoline engines, carbon monoxide
gas is present in diesel exhaust fumes. Some of the
symptoms or signs of carbon monoxide inhalation or
poisoning are:
Vomiting
Dizziness

Muscular twitching
Intense headache

Throbbing in temples Weakness and sleepiness

AVOID MOVING PARTS

A WARNING: Rotating parts can cause injury
or death!

Do not service the engine while it is running. If a
situation arises in which it is absclutely necessary to
make operating adjustments, use extreme care to avoid
touching moving parts and hot exhaust system
componeits.

Do not wear loose clothing or jewelry when servicing
equipment; tie back long hair and avoid wearing loose
jackets, shirts, sleeves, rings, necklaces or bracelets that
could be caught in moving parts.

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

Do not check fluid Ievels or the drive belt’s tension while
the engine is operating.

HAZARDOUS NOISE

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

Never operate an engine without its muffler installed.

Do not run an engine with the air intake (silencer)
removed,

Do not run engines for long periods with their enclosures
open.

A WARNING: Do not work en machinery when you are
mentally or physically Incapacitated hy fatiyoe!

] WESTERBEKE
Eng_ings & Generators



SAFETY INSTRUCTIONS

- DPERATORS MANUAL

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

GASOLINE ENGINE AND GENERATOR INSTALLATIONS

Preparations to install a gasoline engine or generator shoutd

begin with a thorough examination of the American Boat and
Yacht Council’s (ABYC) standards. These standards are from
a combination of sources including the USCG and the NFPA,

Sections of the ABYC standards of particular interest are:
H-2 Ventilation

H-24 Gasoline Fuel Systems

P-1 Exhaust Systems

P-4 Inboard Engines

E-9 DC Electrical Systems

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

== Engines & Generators

ABYC, NFPA AND USCG PUBLICATIONS FOR
INSTALLING DIESEL ENGINES

Read the following ABYC, NFPA and USCG publications
for safety codes and standards. Follow their recommenda-
tions when installing your engine.
ABYC (American Boat and Yacht Council}
“Safety Standards for Small Craft”
Order from:
ABYC
3069 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 Industrial Park
Avon, MA 02322

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

Order from:

U.S, Government Printing Office
‘Washington, D.C. 20404




INSTALLATION

‘When installing WESTERBEKE engines and generators it is lmportant that strict
attention be paid to the following information:

GODES AND REGULATIONS

" Strict federal regulations, ABYC guidelines, and safety codes must be complied with
when installing engines and generators in a marine environment.

SIPHON-BREAK

For instaliations where the exhaust manifold/water injected exhaust elbow is close to
or will be below the vessel’s waterline, provisions must be made to install a siphon-
break in the raw water supply hose to the exhaust elbow. This hose must be looped a
minimum of 20" above the vessel’s waterline. Failure to use a siphon-break when
the exhaust manifold injection port is at or below the load waterline will result in
raw water damage to the engine and possible floeding of the boat.

If you have any doubt about the position of the water-injected exhaust elbow relative

to the vessel’s waterline wnder the vessel’s various operating conditions, install a
siphon-break,

NOTYE: A siphon-break requires periodic inspection and cleaning to ensure proper AVAILRBLE FROM

. , . . . . , YOUR WESTERBEKE
operation. Failure to properly maintain a siphon-break can result in catasirophic DEALER
engine damage. Consult the siphon-break manufacturer for proper maintenance.
EXHAUST SYSTEM

The exhaust hose must be certified for marine use. The system must be designed to
prevent water from entering the exhaust under any sea conditions and at any angle
of the vessels lull.

A detailed Marine Installation Manual covering gaseline and diesel
engines and generaters is supplied with every unit soiit. This manual
is also available in pdf format on our wehsite to download

\Website: www.westerheke.com

~~T) WESTERBEKE
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INTRODUGTION

PRODUCT SOFTWARE

Product software (tech data, paris lists, manuals,
brochures and catalogs) provided from sources other than
WESTERBEKE 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
COMPLETENESS 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 also keep in mind the
time span between printings of WESTERBEKE product
software and the unavoidable existence of earlier
WESTERBEKE manuals, Product software provided with
WESTERBEKE products, whether from WESTERBEKE
or other suppliers, must not and canmot be relied upon
exclusively as the definitive authority on the respective
product. It not only makes good sense but is imperative
that appropriate representatives of WESTERBEKE or the
supplier in question be consulted to determine the accuracy
and currentness of the product software being consulted by
the customer,

NOTES, GAUTIONS AND WARNINGS

As this manual takes you through the disassembly, inspection
and assembly procedure of your engine/generator, critical
information will be highlighted by NOTES, CAUTIONS,
and WARNINGS. An explanation follows:

NOTE: An operating procedure essential fo note,

A\ CRUTION; Procedures, which if not strictly
observed, can result in the damage or destruction of
your engrine/generator. g

| A\ WARNING: Procedures, which If not properly
followed, can result In personal injury or loss of life. .

ORDERING PARTS

Whenever replacement parts are nesded, always provide the
generator model number, engine serial number, and generator
serial number as they appear on the silver and biack
narne-plate located on the generator end. You must provide
us with this information so we may properly identify

your engine/generator. In addition, include a complete part
description and part number for cach part needed (see

the separately furnished Parts List). Also insist upon
WESTERBEKE packaged parts becanse will fit or generic
paris are frequently not made to the same specifications

as original equipment.

CUSTOMER IDENTIFICATION CARD

WESTERBEKE

Customer Identification
WESTERBEKE OWNER
MAIN STREET
HOMETOWN, USA

Model 7.6KW  Ser. #
Expires

SERIAL NUMBER LOCATION

The engine and generator serial numbers and model numbers
are located on a decal on the generator housing,

The engine serial number can algo be found stamped into the
engine block just above the injection pump. The generator
serial number is stamped into the generator housing on the
flat surface on the left side of the generator.

An identification plate on the engine manifold also displays
the engine model and serial number.

GENERATOR
ID DECAL

ENGINE
SERIAL
NUMBER

ENGINE QVERHAUL

The following sections contain detailed information
relating to the proper operation characteristics of the major
components and systems of the engine. Included are
disassembly, inspection and reassembly instructions for the
guidance of suitable equipped and staffed marine engine
service and rebuilding facilities. The necessary procedures
should be undertaken only by such facilities.

Additional detailed information and specifications are
provided in other sections of this manual, covering the
generator, alternator, starter motor, engine adjustments,
cooling pumps, etc.

ERBEKE
Engines & Generators
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The following troubleshooting chart describes certain
problems relating to engine service, the probable causes of
these problems, and the recommendations to overcome

ENGINE TROUBLESHOOTING

these problems.This chart may be of assistance in
determining the need for an engine overhaul.

NOTE: The engine’s electrical system is protected by a
20-ampere monual reset circuit breaker. The preheat
solenoid is mounted on the same bracket.

PROBLEM PROBABLE CAUSE VERIFICATION/REMEDY
HARD STARTING LOW CRANKING SPEED
1. Engine oil viscosity too-high. 1. Replace enging il with less viscous oll,
2. Rup-down battery. 2. Recharge hattery,
3. Worn battery. 3. Replace hattary.
4. Battery terminals loosaly connected. 4. Glean terminals and correct cables.
5. Defective starter, 5. Repalr or replace starter.
DEFECTIVE INJECTION SYSTEM
1. Air frapped in fuel passage. 1. Bleed air from fuel systen.
2. Clogged fuel filter. 2. Clean or replace filter.
3. Low Injection pressura. 3. Adjust Injection prasstre.
4, Inadequate spray. 4, Clean or replace nozze.
5. Injection pump delivering insuficient fuet, 5. Repair or replace Injestion pump.
6. Injection too early. 6. Adjust injection timing.
MAIN ENGINE TROUBLES
1. Low compression.
a. Incorrect valve clearancs. a. Adiust valva clearance.
b. Inadequate contact of vaive seat. b. Lap valve.
t. Valva stem seized. ¢. Replace valve and valve guide.
\ d. Broken valve spring, d. Replacs vahve spring.
e. Compression leaks through cylinder head gasket. e. Replace gasket.
1. Piston ring selzed. f. Replace piston and piston ring.
g. Worn piston ring and cylinder. g. Overhaut engine.
2. Bumt glow plug. 2, Replace glow plug,
3. Faulty glow plug operation. 3. Gorrect lsad wire connection.
QW OUTPUT POWER LOW COMPRESSION See HARD STARTING
INJECTION SYSTEM OUT OF ADJUSTMENT
1. Incorrect injection timing. 1. Adjust Infection iming.
2. Insufficient injection, 2. Repair or replaca injection pump.
3. Low injection pressure. 3, Check injection nozzle and adjust pressure,
INSUFFICIENT FUEL
1. Airfrapped in fusl system. 1. Check and retighten connector.
2. Clogged filter, 2. Clean or reptace fiiter,
3. Contaminated fuel tank. 3. Clean tank.
{NSUFFICIENT INTAKE AIR
1. Air intake obstructed. 1. Clean-intake.
x\ (continued)

Engines & Generators
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ENGINE TROUBLESHOOTING

PROBLEM PROBABLE CAUSE VERIFICAT! DNEEMEDY
LOW QUTPUT POWER OVERHEATING
1. Low coolant leval. 1. Add coolant.
2. Loose V-helt, 2. Adiust or replace V-belt.
3. incortact Injection timing. 3. Adjust injection timing.
4. Low engins oil lsvel. . Add englne oil,
EXGESSIVE OIL OIt. LERKAGE
CONSUMPTION 1. Defective oil segis. 1. Replace il seals.
2. Broken gear case gasket, 2. Replace gasket.
3. Loose gear cass attaching bolts, 3. Retighten bo'ts.
4. Loose off drain hose. 4, Retighten connectiens.
5. Loose oil pipe connactor. B. Retighten oll connections.
8. Broken rocker cover gasket. 6. Replace gasket,
7. Loose rocker cover attaching bolis. 1. Retightan attaching bolts.
OIL LEVEL RISING _
1. Incorrectly posiiioned piston ring gaps. 1. Correct ring gap positions.
2. Displaced or twisted connecting rod. 2. Replace connecting rod.
3. Worn piston ring. 3. Replaca ring.
4. Worn piston or cylindger. 4, Replace piston and rebore cylinder.
OIL LEVEL FALLING
1. Defactive stem seal. 1. Replace stem seal.
2. Worn valve and valve guide. 4. Replace & vaive and valve guide,
EXCESSIVE FUEL ENGINE BODY TROUBLES '
CONSUMPTION 1. Noisy knocking. 1. See KNOCKING.
2. Smoky exhaust, 2. S8a SMOKY EXHAUST.
3. Moving parts nearly seized or excessively worp. 3. Repair or replace.
4. Poor compression. 4, See LOW COMPRESSION; HARD STARTING.
5. Improper valve timing. 5. Adjust.
6. improper valve clearance. 6. Adjust,
INSUFFICIENT INTAKE AIR
1. Airiniaka obstructed. 1. Remove chbstruction.
NOZZLE TROUBLES
1. Selzed nozzle. 1. Replacs.
2. Worn nozzle. 2, Raplace.
IMPROPER FUEL Replage with proper fuel,
FUEL LEAKS Find fuel leaks.
SMOKY EXHAUST WHITISH OR PURPLISH

1. Excessive engine oil.

2. Excessive rise of oil into combustion chamber.
a. Poor plston contact.
k. Selzed piston ring.
¢. Excessive piston-to-cylinder clearance.

1. Correct oil levet.

a. Check.
b. Replace ot clean.
¢. Replace or correct.

WESTERBEKE
Engines & Generators
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ENGINE TROUBLESHOOTING

PROBLEM PRGBABLE CAUSE VERIFICATION/REMEDY
SMOKY EXHAUST feonf.)| WHITISH OR PURPLISH fcont..)
d. Worn vaive stem and valve guide, d. Replace.
. Low engine oif viscosily. B. Replace.
f. Excessive ofl pressure. f. Correct.
3. Injaction timing is too late. 3. Adjust,
4, |nsufficlent compression. 4, See LOW COMPRESSION: HARD STARTING.
BLACKISH OR DARK GRAYSH
1. Engine body troubles,
&. Poor compression. 4. See LOW COMPRESSION; HARD STARTING.
h. Impraper valve clearance. b. Adjust.
2. Insufficlent intake air. 2. Clean air infet,
3. Improper fuel, 3. Replace with proper fugl.
ABNORMAL SOUND CRANKSHAFT AND MAIN BEARING
DR NDISE 1. Badly worn haaring. 1. Replace bearing and grind crankshaft,
2. Badly worn crankshait, 2. Giind crankshaft.
3. Melted bearing. 3. Raplace bearing and check lubrication system.
CONNECTING ROD AND CONNECTING ROD BEARING
1. Worn connacting rod big end bearing. 1. Replace bearing.
2. Worn crankpin. 2. Grind crankshaft.
3. Bent connecting rod. 3. Gorrect bend or replace,
PISTON, PISTON PR, AND PISTON RING
1. Worm cylinder. 1. Rebore cylinder to oversize and replace piston.
2. Worn piston pin. 2. Replacs piston.
3. Piston seized. 3. Replace piston and rebore cylinder,
4. Piston seized and ring worn or damaged. 4. Replace piston and rings.
VALVE MEGHANISM
1. Worn camshaft. 1. Replace.
2. Excessive valve clearance. 2. Adjust.
3. Worn timing gear. 3. Replace.
4. Worn fan puliey bearing. 4. Replace.
ROUGH OPERATION INJECTION PUMP SYSTEM
1. Uneven injection. 1, Adjust injection or replace parts.
2. Controt rack malfunctioning, 2. Disassemble, check and correct injection pump.
3. Worn delivery vaive. 3. Replace.
4. tnadequats injection nozzle spray. 4. Replace injection nozzle.

GOVERNING SYSTEM
1. Governor lever matfunctioning.
2. Fatigued governor spring.

1. Gheck governor shaft and correct operation.

2. Replace.

(continued)
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ENGINE TROUBLESHOOTING

PROBLEM PROBABLE CAUSE VERIFICATION/REMEDY
KNOCKING ENGINE KNOCKS WITHOUT MUCH SMOKE
1. Main engine troubles.
a. Overheatad cylinder. a. See OVERHEATING; LOVY QUTPUT.
b. Garbon deposits in cylinder. b. Clean.
2. Too early injection timing. 2. Gorrect.
3. Too high injaction pressure. 3. Cotrect.
4. Improper fusl. 4, Replace with proper fuel.
KHOGKING WITH DARK SMOKE
1. Poor compression. 't. See LOW COMPRESSION; HARD STARTING.
2. Infection pump maKunetioning.
4. Worn plunger. a. Replace.
h. Pinlon is not in mesh with control rack. b. Gorrect.
¢. Broken delivery valve spring, c. Replace.
d. Worn delivery valve seaf, t. Replace.
3. Improper nozzie.
a. Poor spray. a. Clean or replace nozzie.
B. Poor chattering, b. Repair or replace nozzs,
¢. After-injsction drip. ¢. Repair or replace nozzle.
1. Nozzle needie valve seized. tl. Replace.
INTERMITTENT 1. Fuel filter clogged. 1. Clean or replace.
EXHAUST SOUND 2. Fusl pipe sucks air. 2. Retighten pipe joints or replace pipe.
3. Water mixed In fuel 3. Replace fuel.
OVERHEATING 1. V-belt slackening or slippery with oil. 1. Adjust, replace or clean.
2. Damaged water pump. 2. Replace.
3. Lack of coolant, 3. Add,
4. Low oil level or poor oil quality. 4. Add or change.
5. Knocking. 5. See KNOCKING.
6. Moving parts seized or damaged. B. Replace.
7. Defective thermostat, 7. Replace.
LOW OI. PRESSURE 1. Worn Bearings. 1. Engine overhaul replace bearings.
2. Relief valve malftinction. 2. Overhaul ol pump.
3. Clogged oil coolar, 3. Repair.
4, Diessl dilution of the oll. 4. Injection pump repair,

WESTERBEKE
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ENGINE TROUBLESHOOTING

PROBLEM PROBABLE CAUSE VERIFICATEON/REMEDY
LCD DISPLAY FAULTS 1. Check battery, 1. Battery on,
2. 20 amp breaker off. 2. Turn breaker off,
3. Loose display connection, 3. Gheck all cable connections.
4. 1 amp fuse blown (faulty). 4. Cheel/repiace. Determine cause,
LOW QIL PRESSURE 1. Oil level low/oil lezk, 1. Check ol} level, add oil and repair leaks.
2. Lack of oit pressure. 2. Test oil pressure. If OK, test of pressure sendor,
inspect oil filter, inspect ofl pump.
3. Ground connection. 3. Check ground connection,
4. Fau'ty control module {ECU). 4. Inspect all the plug connectionsfreplace.
5. Faully oii pressure sensor 5. Gheck sensor/replace.
HiGH COOLANT 1. Gheck system coolant ievel. 1. Add coolant. Check for leaks.
TEMPERATURE 2. Sea water pump. 2. Inspact impelier/pump/replacs.
3. Check water pump drive belt, 3. Adjust beli tenslon, replace belt.
4, Faulty temperature sensor, 4, Gheck sensot/raplace.
5. Ground connection. 5. Check ground circuit.
6. Faulty control modute (ECU). 8. Check plug connections/replace.
HIGH EXHAUST 1. Check sea water flow. 1. Inspect thru hull fitting, hose and strainer. Correct
TEMPERATURE as needad, -
2. Faulty exhaust temperature switch, 2. Test/replace.
3. Ground connectlon, 3. Check ground ¢ircuit.
4. Faulty control module (ECU). 4. Check plug conrections.
5. Sea water pump. §, Inspect impelierfreplace,
6. Faulty tire suppression system. B. By-pass system/chack,
BATTERY VOLTAGE 1. Checkalternator drive belt. 1. Adjust tension/replace if worn.
2. Chack chargs voltage. 2. Gheck gxcitation, Replace/repair alternator.
3. Check battery connections, 3. Check + and - cables from battery to engine.
4, Faulty controf module (ECL). 4. Check plug connections/replace.
GENERATOR FREQUENGY { 1. Check engine speed. 1. Check spead sefting.
Overspeed (steady LED) 2. Check fue! supply. 2. Inspect filters/repiace filters. Test fusl pump
Underspaed (flashing LED) operation. '
3. Amperage load. 3. Check + and - cables from battery to engine.
4, Crank cycle with no start. 4. Check cause for no start.
(underspeed fault)
LED DISPLAY EDGES 1. Compartment ambient temperature 1. Ventilate compariment.
TURN PINK {oo high.

NOTE: Heat will often change ttie color of an LCD
display. This wiil not effect the oparation of the
engine,

(:—_'_7 WESTERBEKE
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TESTING FOR OVERHAUL

HOW TO DETERMINE ENGINE OVERHAUL PERIOD

Cause of Low Gompression

Generally, the time at which an engine should be overhauled
is determined by various conditions such as lowered engine
power output, decreased compression pressure, and increased
fuel and oil consumption. The lowered engine power output,
in the case of diesel engines, is not necessarily due to trouble
with the engine itself, but is somefimes caused by injector
nozzle wear or injection pump wesr. It is most reasonable to
Judge by a decrease in compression pressure. The decrease
in compression pressure is cansed by many factors, It is,
therefore, necessary to determine a cause or causes on the
basis of data produced by periodic inspection and
maintenance, Oil analysis on a seasonal basis is a good
means of monitoring engine internal wear, When caused

by worn cylinders or piston rings, the following symptoms
will ocour:

Low engine power output
Increased fuel consumption
Increased oil consumption
Hard engine starting

5 Nolsy engine operation

B b

These symptoms often appear together, Symptoms (2) and
(4) can result also from excessive fuel injection, improper
injection timing, and wear of glow plugs and nozzles, They
are caused also by defective electrical devices such as the
battery, alternator, stacter and glow plugs. Therefore it is
desirable to judge the optimum engine overhaut time by the
lowered compression pressure caused by worn cylinders and
pistons plus increased oil consumption, Satisfactory combus-
tion is obtained only under sufficient compression pressure.
If an engine lacks compression pressure, incomplete combus-
tion of fuel will take place even if other parts of the engine
are operating properly. To determine the period of engine
overhaul, it is important to measure the engine compression
pressure regularly. At the same time, the engine speed at
which the measurement of compression pressure is made
should be checked because the compression pressure varies
with engine rpm, The engine rpm can be measured at the
front end of the crankshaft.

NOTE: To test engine compression see the
ENGINE ADJUSTMENT section of this manual,

OVERHAUL CONDITIONS

Compression pressure tends to increase a little in a new
engine until piston rings and valve seats have been broken in.
Thereafter, it decreases gradually with the progress of wear
of these parts.

"When decrease of compression pressure reaches the repair
limit, the engine must be overhauled,

The engine requires overhavl when oil consumption is high,
blowby evident, and compression valves are at minimum or
below. Engine compression should be 398 psi, 28 kg/eni® ar
280 rpm.

Precautions for Disassembly and Reassembly

When servicing an engine, keep in mind the following
precautions.

Disassembly

1. Before disassembly and cleaning, carefully check for
defects which cannot be found after disassembly and
cleaning.

2. Drain water, fuel and oil before disassembly.

3. Clean or wash the engine exterior.

4. Do not remove or disassemble parts that do not require
disassembly.

5. Perform disassembly in a proper order using proper tools.
Keep disassembled parts in order. Apply oil when neces-
sary. Take special care to keep the fuel system parts from
intrusion of dust and dirt,

Reassembly

1. Carefully check gaskets, packings and oil seals even
if checking is not specified. Replace with new ones
if defective.

2. Be sure to install components in proper directions and
positions. (Pay attention to dowel pins, mating marks and
specified directions.) Where tightening torque is not
specified, tighten evenly to an ordinary torque. Apply
sealant whete specified.

3. Afer completion of reassembly, recheck for any
abnormalities, Prepare for starting the engine, and idle
the engine sufficiently for a test run.

PREGAUTIGNS

B Be careful not to mix bolts and nuts. Metric and 5.A.E.
bolts are used on various engine assembilies.

B During assembly, recheck clearances and insure that parts
are being assembled in their proper order and facing in
the correct direction in relation to the engine block, such
as, pistons, piston rings, bearings and bearing caps.

K Apply lubricating oil to moving parts during assembly.
Insure that moving parts, when assembled on the engine,

rotate or slide and are not subject to binding or excessive
tension.

W If there are mating marks scribed during disassembly, ref-
erence them correctly for assembly..

m  Use new gaskets, Jockwashers, o-rings, etc.

m  Tighten the bolts and nuts on important parts of engine to
specified torques using a reliable forque wrench.

B Use liquid sealants when required on nuts, bolts and gas-
kets. Refrain from using tape sealants.

RBEKE
Engines & Generators



Lok the ring gear
with a ring gear brake
hefore disassembly.

ASSEMBLY INFORMATION

Be aware of these common problems that can occur during
reassembly.

Insufficient Lubrication. Heavily oil sliding and reciprocat-
ing parts, lightly oil head bolts and other fasteners, except
those that penetrate into the water jacket. These fasteners
should be sealed with Permatex No, 2 or the high-tech equiv-
alent.

Reversed Orientation, Most gaskets, many bolt wadshers,
and all thermostats are symmetrical.

Mechanical Damage. Run fasteners down in approved
torque sequences and in three steps - 1/2, 2/3, and 1/1 torque,
Exceptions are torgue-to-yield bolts and rocker arm shaft fas-
teners, The former are torqued as indicated, The latter-rocker
shaft fasteners- should be brought down in very small incre-
ments, working from the center bolts out, Gaskets, especially
head gaskets, might also be darmaged during assembly, and
should be positioned with great care

Service Manual

The engine that powers the 7.6Kw/5.7Kw BTD Generator
also is used to power the 5.0Kw/4.0Kw BCD generator.

This 3 cylinder diesel engine has gone through several model
designations but it is essentially the same engine internaily.

The engine overhaul data, including the tolerance standards
and limits are the same for both generators throughout this
manual {the exceptions being the cylinder bore and piston
diameter). The GENERATOR SECTION covers both the
BTD and BCD back ends,

ENGINE DISASSEMBLY

GENERATOR

Disconnect ground wires, battery cable connections and
incoming and return fuel lines.

Disconnect the AC wiring and unplug the DC wiring harness.
Separate the the exhaust hose at the water injected glbow,

Carefully support and then unbolt the generator back end
from the engine.

See SPECIAL TOOLS - GENERATOR.
AN

TS0
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WESTERBEKE

Engines & Generators

FLYWHEEL

With the generator separated from the engine begin the
following step by step procedure of engine disassembly.

Drain the engine oil and coolant from the engine and heat
exchanger.

Remove the generator/engine wiring harness in its entirety.
Label the terminal connections to ensure proper reattach-
ment,

CONTROL BOX

Tha engine should be secursly mounted on a
stftable eagine stand.



ENGINE DISASSEMBLY

1. Remoave engine heat exchanger, If possible, leave one end
of each hose connection attached to the part being
removed. For maintenance, see HEAT EXCHANGER.

2. Remove the starter motor. For starter motor repair, see
STARTER MOTOR

3. Remove flywheel,
4. Remove engine backing plate.

5. Unbelt elbows at head and remove the exhaust manifold
in its entirety. See EXHAUST MANIFOLD.

6. Remove the engine alternator and raw water pumnp.

7. Remove the engine mounted fael filter and fuel line to
injection pump. (Note the arrangement of sealing washers
on banjo bolts at fuel filter and injection pump.)

8. Remove the thermostat housing and the thermostat.
Leave temperature sending tnit in place.

9. Remove the coolant circulating pump.
10. Remove the air intake silencer.

AIR INTAKE SILENCER

INTAKE MANIFOLD

Now the basic engine is ready for disassembly, cleaning, and
repair if necessary.

1. Remove the high pressure injector line assembly, When
disconnecting each injector line from the injection pump
side delivery valve holder; grasp the holder with a wrench
to prevent it from loosening. After removing the pipe
assembly, plug the nozzle holders and delivery valve
holders to prevent intrusion of dust.

2. Disconnect the glow plug lead wire.

3, Loosen the fresh water pump drive belt and dismount the
belt, idler pulley and bracket.

4. Disconnect the air breather hose.

GYLINDER HEAD REMOVAL

5. Remove the rocker cover.

6. Remove the rocker shaft assembly.
7. Loosen the cylinder head mounting bolts equally and

gradually in the numerical order as iilustrated and remove

the cylinder head assembly (including the exhaust mani-
fold). .

13. Remove the valve stem seals.

e

VAVE SPRING RETAINER

SEQUENCE FOR LOOSENING GYLINDER HEAD BOLTS

8. Lift the cylinder head off the engine.
9. Remove the cylinder head gasket. Clean the cylinder

head and the cylinder block surface from which the gas-
ket has been removed.

10, Remove the injector assemblies and glow plugs from the

cylinder head.

11. Remove the exhaust magifold from the cylinder head.
12. Remove the valve retainers, valve springs and valves

from the cylinder head. When removing each valve
retainet, depress the retainer against the valve spring and
remove the retainer lock, Identify each valve by putting a
mark indicating the number of the cylinder from which
the valve is removed.

ROCKER GOVER

ROCKER COVER
GASKET

(:Z WESTERBEKE
Engines & Generators



CYLINDER HEAD

Gylinder Head Inspection

{ Clean the cylinder and the cylinder block surface from which
the pasket has been removed. Carefully check the cylinder
head for cracks or any other damage as shown below, Use a
straightedge and a thickness gauge to check the surface for
distortion and warpage.

Check the valve guides and valve contact surfaces.
Cytinder head distortion repair limit: 0.004 in (0.1 mm}

Valve Seat Repair

If a valve seat is found defective, teface it or have a machine
shop install 2 new seat.

Sinkage of valve
Standard  0.019in (0.5mm)
Limit 0,059in {1.5mm)

NOTE: When checking valve sinkage, the valve guide must be
in normal condition. Resurface the valve seat so that it con-
tacts the mid-portion of the valve face.

Check guides for
wear and damage.

VALVE SINKAGE

Check valve confact, wear,

Check surface hetween bolt holes for warpage.

Check valve contact, wear,
damage and the sink of the seat face.

Check for eracks, damage
and water feaks. Remove all
oll, sludge, sealant

. and carhon depasils.
Valve Guide Replacement

If a valve guide is found defective, replace it.

1. Remove the valve guide by pressing at its upper end and
pull it out to the valve seat side.

2. Install the valve guide by press fitting the guide from the
upper side of the cylinder head to a height of 14mm
(20.5) from the valve spring seat face,

.25 mm
[=&—— (0,984 tn) >

0.12 mm
(0.472 in)

l—<———>. .

—] I-v(———— 6.6.2 0.015 mm
(0.235 n)
AN
Z N

14 +0.5 mm
PRESS-FITTING THE VALVE GUIDE

|

|
|
=
|

Pt

[:l WESTERBEKE
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! \FI_IEI}KING VALVE SINKAGE
S

7

KWidlh of Valve Contact
13- 1.8 mm

RESURFACING THE VALVE SEAT
(INTAKE AND EXHAUST)

Installing The Cylinder Head

Installation of the cylinder head is in the reverse order of
removal. Pay attention to the following,

1. Renew the cylinder head gasket. No application of
sealant is necessary. On the upper front of the gasket is
the engine model to which the gasket is applicable. Be
careful not to confuse it with a gasket for another engine
model.

. Tighten the cylinder head bolts in the numerical order
shown going through that order two or three times.
Tighten each bolt a little at a time until all are tightened
to the specified torque.

D)

O
FRONY

‘@g

ﬂ®5

O
@3

BOLT TIGHTENING SEQUENCE

@6
&

oY
@n




VALVE AND VALVE SPRING INSPECTION

VALVE REMOVAL

1. Dismount the cylinder head assembly.

2. Depress the valve retainer (fo compress the valve spring)
and remove the retainer lock.

REMOVING VALVES

3. Remove the valve.
4. Inspect ali the components and repair or replace any
defective parts.

~———Look for Wear—___
and Damage

)
=

+-——Test for Fatigue

\

|||Iq|" ~ Look for Ridge.

el and Damage
By

SQUARENESS CHECK

SQUARENESS GAUGE
Syuareness Cheek .

Standard 2"
Limit 3

Valve Spring Fitting Pressure Check. Check the valve

spring fitting pressure with a valve spring tester and, if the
pressure is less than the limit, replace the spring. N
Pressure (Load) Test

Standard  13.095 Ibg/1.388in {5.94 kn/35.5 mm)
Limit 5%

e

NOTE: Measure the fitting pressure after compressing the
spring several times.

Valve Spring Free Length Check. Measure the free length
of the valve spring and if the free lengfh is less than the limit,
replace it.

7
g

oL

His

VALVE SPRING

i

/ . \_ SPECIMEN VALVE
- SPRING —
Free Length Test
Standard 225 In (40.5 mm)
VALVE SPRING TESTER Limit 1.51n{38.3 mm)
Valve Inspection

Valve Stem Wear Inspection. If the valve stem is bent or its
diameter is less than the standard, replace the valve.

Valve Stem

Standard 6.6 mm {0.260 in)
Margin

Siandard 1.0 mm (0.039 in)
Limit 0.5 mm {0.019 in)

1. H ihe valve face is found worn down, resurface it with a
valve refacer, If the margin of the resurfaced valve
exceeds the service limit, replace the valve.

2. If the valve stem end has been indented by wear, fAatten it
with an oil stone.

\ ——MARGIN

Valve Spring Squareness Check, Check the squareness of \
the valve spring and, if it is more than the limit, replace the A L N S
spring. 45° >/ ,
s INSPECTING VALVES
WESTERBEKE

Engines & Generalors
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VALVE INSTALLATION / VALVE CLEARANCE

Instalfation o o1 )5 )
Tnstall the valve and valve springs. Refer to the illustrations M M\ Nﬂ
and callouts shown below. "
NOTE: Be careful not to damage the spring and stem seal by FRONT ‘ @9 @ 4 @5 @8
excessively compressing the spring when installing the valve
spring. 7 @2 @1 @3
Mount the Cylinder Head Assembly and adjust the valve -1
clearances.

VALVE CYLINDER HEAD BOLT TIGHTENING SEQUENCE

SPRING NOTE: The Rocker Assembly ( Rocker Arms, Shaft and Stays)

are not in the engine when the cylinder head bolts are retight-
ened in this procedure.

PRESS THIS SURFACE

8,375
{14.8mm})

VALVE CLEARANCE

_l'_ 0.010in {0.25mm)

Cald Engine

0.6304in
(16.9mm})

N\ N

INSTALLING SPRING 1, Set the cylinder to be adjusted to the Top Dead Center
(T.D.C.) of the the compression stroke. Valve clearance:
With the refainer—" 0.010 in (0.25 mm) cold for both intake and exhaust
depressed to compress valves.
the spring, install the

2. The Top Dead Center of the compression stroke can be
obtained by aligning the T.D.C. Matk (notch) on the
crankshaft pulley with the mark on the gear case.

. First align the T.D.C. mark for the No. 1 cylinder.
Confirm that the valves do not move up and down when
the crankshaft is turned 20° in the normal direction of
rotation and in the reverse direction.

4. When setting the T.D.C. For the #3 and #2 cylinders, per-
form as follows, From the T.D.C. for the #1 cylinder, turn
the crankshaft 240° clockwise to set the #3 cylinder
T.D.C. Further, turn the crankshaft 240° clockwise to set
the #2 eylinder to T.D.C.

rafainer logk.

INSTALLING THE 3
SPRING RETAINER

Torquing The Cylinder Head Bolts
NOTE: Cylinder head bolts must be retightened before adjust- ’

ing the valve clearances.

Tighten the cylinder head bolts according to the the sequence
shown, Make sure the engine is cold when this is done. % g@
Before applying the specified torque to the bolt, loosen it 1/4
to 1/2 of a turn and then apply the torque. Follow this proce-
dure according to the numbered sequence shown in the illus-
tration.
Bolts #1, 2, and 3 :
torgue (1Zmmsockel) 14~ 22141 (2.0 - 3.0 kg-m). L
Bolis #4, 9,8, 7, 8,9, 10 and H ) .
torque (14mm socket) 54 - 61 ft-Ib (7.5 ~ 8.6 kg-m). IT MARK
Rockershaft Hold Down Baits ON PULLEY
torque (12mm socket) 11 - 16 fi-1b (1.5 - 2.2 kg-mm).

£

AT

TDC MARK

WESTERBEKE
Engines & Generators
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GEAR CASE / GOVERNOR

| Check springs
GEAR GASE ASSEMBLY for fatigue,
1. Remove the drive belt and the crankshaft pulley.
2. Remove the alternator.

3. Reinove the water pump assembly. GASKET

) ? Check BRACKETS
\;.lsﬂél:ﬁ:[l\l,m ook S8y For pump breakdown, /A for bends and
ST see COOLANT : J; twisls.
7 CIRGULATING PUMP. |
X Check s“m}%l  Check SIDING SLEE
. HOUSING or fiaws. #_ . Che VE
‘ 4 i Joint for wear and
4. Remove the tie-rod cover from the side of the injection damage.

pump. Governor Shaft Disassembly/Inspection

5. Being careful not to let the spring fall info the case, NOTE: For additional information refer to the GOVERNOR
remove the tie-rod and the tie-rod spring.

SYSTEM section.
6. Remove the governor case cover.
7 R move the Eovetrior bi 1. Teking care to not scratch the gear case, remove the
. Remove the gear case assembly. expansion plug.

8. Inspect the disassembled parts. Replace parts wormn

o . ' d pin.
beyond standard and service limits. 2. Remove the grooved pin

3. Draw out the shaft and the two bushings.
PRESS-FITTING THE
RAW WATER GOVERNOR SHAFT RUSHING
‘ BUSHINGS
/ //1////7 7 %

USH W MAKE GONTACT
TH PI.A:‘};‘ WITH BOTTOM

4. Press-fit two new bushings into place as illustrated.

inspect
frurshings.

EXPANSION GROOVED PIN

Approx.
0.078in {2mm)
Projaction

QL PUMP

Inspect pump S -
asseptlyfor ___ || [ _
waar, T TN
\\\\\\\ \\\\\\\\
GEAR CGASE
Check for cracks GEAR CASE INSTALLING THE GOVERNOR SHAFT
. and damage. 5. Check the governor parts for wear, damage, and fatigue.
" FRONT DIL SEAL Check Plunger Tf any parts are defective, repair or replace them.
Install a ew seal. Assembly for wear
f;:u:';gf;" Installing the Govermnor Shait
. ) Install the governor shaft in the reverse order of removal then
Front 0il Seal Replacement press-fit the expansion plug into the shafll hole in the gear
Remove and replace the front oil seal. Apply a thin coat of case. -

engine oil to the circumference and the lip of the new seal
before press-fitting it to the gear case cover.

RELIEF PLUNGER ASSEMBLY olL PUMP
Torque 28.9 - 36.2t-1b (4.0 - 6.0m-kg) . Torque 5.8 - 7.00-
0@ mwom-< (©.8-1.0m

tﬁiz WESTERBEKE —— TAPER PLUG
Engines & Generators  Torque 10.8 - 15.9 (1.5 - 2.2m-k)



TIMING GEAR / CAMSHAFT

REMOVING THE TIMING GEARS

1. Remove the snap ring and disassemble the idler gear.

2. Remove the valve camshaft and the injection pump
camshaft on which the gears are press-fitted, remove the

Installation
Press-fit the crankshaft gear onto the crankshaft.

Press-fit the valve camshaft gear and the ignition pumnp
camshaft gear onto their respective shafts.

gears. Install the gear assemblies in the following sequence.

3. Remove the crankshaft. Remove the crankshaft gear, 1. Turn the crankshafi to set the #1 cylinder to T.D.C. On
the compression stroke.

%1 L. .
IDLER GEAR 2. Install the valve camshaft and injection pump camshaft.
2 E ) 5 3. Install the idler gear so that the timing marks on it are
o @ aligned with the marks on the other gears,
” S ) “iafe) 5 4. Check that the timing gears are all in alignment.
@)

CAMSHAFT GEAR

2 P Q IRJECTION PUN
o B @ @ GEAR
O ;9.5 :
o 3
: == Q 2 GEAR 5
) TIMIRG i
SEAWATER  suap \ A e L ST O |
PGEAM; DRIVE  RING - 8 CASE CRANKSHAFT
C GEAR
VALVE CAMSHAFT REMOVAL
Inspsct all gear tecth for wear and iigzg.ﬂle camshalfl is being removed, use the following pro-
damage. If any gear Is dafective, s )
INJECTION Pump  "ePface the gear. 1. Dismount the cylinder head assembly.
GAMSHAFT - 2. Pull out the push rods.
_.~ 3. Pull out the tappets.
4. Remove the gear case assembly.
5. Remove the camshaft stopper bolt.

=;

Draw out the camshaft assembly.

INJECTION PUMP CAMSHAFT REMOVAL

1. Disconngct the injection pumps.

2. Remove the injection pump assembly.

3. Remove the gear case.

4. Remove the shaft rear cover.

5. Pull the shaft out to the front side. @

2 CAMSHAFT
GEAR

Timing Gear Inspection

Carefully inspect the gears, gear teeth and gear bushings.
Check the clearance between the idler gear bushing and its

shaft, SEAWATER PUMP

RUECTION
Pume
CAMSHAFT

Idley Gear Bushing Glearancs DRIVE GEAR

Standard 0,03 - 0.07mm (0.001 - 0.0101n) T
Limit 0.2mm (0.0081n) §

When assembled, check the backlash between the two gears
in mesh. Idler gear to crankshaft, injection pump to idler, and g
camshaft to idler, :

Backlash Between Gears \ 5
Standard 0.01 - 0.14mm {0.0003 - 0.005in)

Limit .3mm {0.012in)
Replace any gear that fails to meet the above specifications.

WESTERBEKE
ngines & Generators
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CAMSHAFT / PISTONS AND GONNECTING RODS

Inspecting The GCamshaft Remmove the rings from each piston with the piston ring pliers:

Make a thorough inspection of the injection pump and the Using the piston setting tool, pull out the piston pin from each

valve camshafts. Check the Oldham’s coupling, each ball bear- ~ pistort.

ing and the cam lobes for wear. Also check the push rods and Protecting your eyes with safety glasses, disengage and with-

tappets. draw the snap rings. Although mechanics generally press out
,@ (and sometimes hammer out) piston pins, these practices are

discouraged. Instead, time should be taken to heat the pistons,
Check for cam Iohe either with a heat gun or by using a hot plate. Pins will almost
for waar and damage. fall out of heated pistons.

While the piston is still warm, check for bore integrity. Insert
the pin from each side. If the pin binds at the center, the bore
might be tapered; if the bore is misaligned, the pin will click or
bind as it enters the far boss.

INJECTION PUMP
CAMSHAFT

Q)

—

PUSH ROD—

Check ball bearings Inspect for bend NOTE: The number stamped on the rod shank and cap should
for wear and noisa. and end face wear. correspond to the cylinder number. Sometimes these numbers
are scrambled or missing, and the mechanic must supply them.
. Stamp the correct numbers on the pads provided and, to pre-
) ’"’f"’;' a‘;‘”’“’" S TAPPET . vent confusion, deface the originals.
Coupiing for Wear.  pyeo torcam  (CD) e
Injection Pump Camshaft Cam Lobe Helght gzg:; f;g;,: '

Standanf 30mm (1.18in}

Linsit 0. 7mm {0.827in) .

Valve Camshaft Lobe Height N

Standard 27.37mm {1.078n) Inspect piston for
Limit 1.0mm (lJ.BEQin) MEASUHING wear, seizure’ and

- GAM HEIGHT sireaks, Check the

Installing The Camshafts/Gears clearance hetween
. iy . . piston and eylinder.
Coat the cam lobes and bearings with ¢il then install them in Standard-

the reverse order of removal. 0.0027 - 0.0033in

Position the timing marks on the gears aligning them with the CONNECTING  (0.07- 0.84mm) gg:“{fnfs’ggﬂ
marks on the idler gear. After installation is complete check ROD for damage
and adjust the fuel injection timing and valve clearances. Inspact for

\} and wear.

end play

PISTON Pil§
GEAR or twist.
haEcTon buwp %, TIMING End phay Inspect for
PRESSING oUT Standard- wear and
PISTON PIR y damage.

0.0033 - 0.0138in

IDLER GEAH/

(NOTE TIMING GEAR MARKS 1 & 2)

_,.—.r II;
e q
AR B AR AN

PISTON AND CONNECTING ROD DISASSEMBLY  °"™""B CONNEGTING ROD

Remove the oil pan, gasket and the oil screen strainer. BEARINGS —

Chalk the cylinder number on the side face of the big end of PISTON SETTING TAOL  chesk for contact,
each connecting rod to prevent confusing the connecting rods. seizure, flaking,
Remove the connecting rod cap from each piston and rod Z':f cf,usmn.
assembly and draw the assembly upward from the cylinder. Stan dﬁ;‘f‘"“
Take care not to allow the connecting rod to scraich the crank- )

. . 0.00087 - 0.0020in
shaft pin and cylinder. Keep the removed parts {connecting (0.022- 0.052mm)

rod, rod cap, piston, etc.) classified by cylinders.

WESTERBEKE
Engines & Generators
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PISTON AND CONNECTING ROD

INSPECTION INSTALLATION
Inspect the parts as indicated in the illusiration. 1. Reassemble the piston and connecting rod, using the
Damage, waar = Piston Pin Setting Tool, by pressing the piston pin in to
and ring gap.\ Q the set position.

9 Pin Press-fiiting Force

Wear, sefzitra and slreaks.

Clearance between piston and Standard 2204.ﬁz‘|_1u.21b {1800 +500ky) {at normal temperature)

cyfinder standard: Gontact and seizure, R
01003 0,005 I Fiaking and fusion. PRESSING
(0.07- 0.084mm) 0# glearance slandard: i

Wear of piston ring grooves

Damage and wean\@

Q)
Bend and twist.
Big end play standard——"""| |
2.0039- 0.0138 In AN
N

0.0009 - 0.002 o
(0.022- 0.052 min}

@\ Damage.

PUSH ROD

GUIDE
(0.1 - 0.35 mm) 2

Piston Ring End Gap i FRONT MARK

DENTIFIGATION
WMARK

Put each piston ring into the cylinder bore and push the ring (ARROW)
with the piston to position the ring on square with the cylin-
der wall, Measure the ring gap with a feeler gauge. If the PISTON
e Tt .
;?;gasurement exceeds the service limit, replace that piston CONMECTING ROD
When only the replacement of rings is to be made, without PISTON PIN
reboring (honing) of the cylinder, position the ring to be mea-
sured at the least worn place of the cylinder skirt. Install the Ring Set positions: “T" mark and
new rings having the same size as the piston. Piston rings ﬁ”- ;g{ng, 08 size mart.
available for servicing are sized into three classes: STD, 0.25 m‘?'.riny " —
08, and 0.50 OS. ’ X /
Mnasuring ng. Gap ) FHnNT I \ == ayn mark and
Standard (All Rings) 0.006 - 0.016in (9.15 - 0.40mm) MARK 08 size mark,
Limit (A1l Rings)  0.058in (1.5mm)
e ROD
% FRONT
MARK
08 size
Align nolches Heniifieation
O accuraisly with paint.
/, o O each other.
) STD = without color
] . . 0.26= White
Piston Ring Side Glearance TIGHTENING - 0.50=Blue
Measure the side clearance for each piston ring set in the ring ;DHOUE: _
groove in the piston. If the service limit is exceeded, replace (gg':asmﬂf{lg)
the ring with a new one. o
OIL RING E‘W . ND.1RING GAP

FRONT {=—=

% JOINT OF COIL
ND. 2 RING BAP J/ EXPANDER OF

- 0IL RING
o Install The Piston Rings
:Lngfh::;l:rancs 6.012in (0.3mm) Set the pistt_)n ring gaps to the proper position as shown in
No.2 Standard  0,002-0.004in (0.05 - 0.09mm) the illustration. Coat the rings and cylinder wall with oil,

Limit 0.007in (0.2mm)
Ol Standard  0.001-0.002ik (0.03 - 0.07mm)

NOTE: No. 1 Ring Is of the semi-keystone type. .
WESTERBEKE
’ Engines & Generators



PISTON AND CONNECTING ROD

Coat the bearing surface of the connecting rod caps with
engine oil, Fit each cap to the connecting tod using the match
marks that were put on the before disassembly. In the event a
new rod does not have a mark, position the notches (provided
for preventing the bearing from rotating) on the same side.

Place a heavy hammer as shown,
Gantly prass down with the force of your |

hand. The entire surface shoold be .
coated with fresh Inhe ofl.

CONNECTING ROD

R e A

Install The Piston And Gonnecting ﬁnd Aséemhly

Using a piston ring compressor to compress the rings into the
grooves, push the piston and rod assembly down into the
cylinder. Be careful not to break the rings by excessively
knocking the head of the piston. Note that the front marks on

ChP
the piston and the connecting rod are toward the front of the & Torque: 23 - 35 fi-1b
engine. ] (3.2 - 3.5 m-kyg)
REMOVAL AND Rear 0il Seal Replacement
INSPECTION OF THE CRANKSHAFT ASSEMBLY Pry out the oil seal with a screwdriver and press a new rear

1. Loosen the fiywheel bolts and remove the fiywheel. seal into the oil seal case.

. FLYWHEEL BOLYS
2. Loosen the ct e.mkshaft pulley nut and temove the pulley. Torque: 80 - 65 fb (8.0 9,0m-kg)
3. Remove the cil seal assembly.
4. Remove the main bearing caps. REAR OIL SEAL CASE
5. Remove the crankshaft.
6. Inspect all disassembled parts and repair or repiace any ;gg%;"sia y
parts that warrant it. Refer to the iltustration callouts for  and replace with -
inspection procedures. new Ol Seal.

CRANKSHAFT
Inspest the Journals and pins for damage and
tneven wear. Check for cracks, clogging of oil holes
and hent,

Check wear of fournal contast surfaces.

Ropiace ffe Gasket,

Inspect for damage lo the end face
of the Crankshaff Geat.

Check for wobble
and distortion.

CRANKSHAFT PULLEY iﬂﬁﬂ%ﬁ;’;‘:’;ﬂ'ﬁffﬂ
Chack for wobbls, tooth face.

PULLEY NUT
Torgue: 72 » 86 f-Ifr (10.8 - 12.0m-ky)

(: WESTERBEKE
ngines & Generators
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CRANKSHAFT

INSPECTING THE CRANKSHAFT

To check the crankpins and main journals for tapering and
out-of-round wear, the diameter of each crankpin or main
journal should be measured at two places along the crankpin
or main journal, in two directions “A” and “B” each place,
necessary, regrind the crankpins and main journals to the
next undersize. If any crankpin or main journal has been
warn beyond the service limit, replace the crankshaft.

INSPECTING THE GRANKSHAFT OIL CLEARANGE

Qil clearance is calcuiated by subtracting the diameter-of the
main journal or crankpin from the inside diameter of the
main bearing or rod bearing. To check the main bearings and
rod bearings for tapering wear and out-of-round wear, the
inside diameter of each main bearing or rod bearing should
be measured, After its bearing cap is fastened at the specified
torque, measure the bearing at two places along the length of
the bearing and in the directions “A” and “B” each place as
shown. If necessary, replace the worn bearing with a new
one. If the oil clearance still exceeds the service limit, regrind
the crankshait to the next undersize and replace the beating
with one of the corresponding undersize.

A |
<)L

MEASURING MAIN BEARING 1.D.
NOTE: A crankshaft which has been sized cannot be reground
to any undersize.
Main Journal Diameter

Standard 1.693in (43mm)
Limit ~0.02751n (-0.70mm)

Crankpin Diameter

Standard 1.575in {40mm)
Limit -0.0275in (-0.70mwm}

Main Journal Undersize Diameter

0.26 Us 30.865 - 30.856In (42.715 - 42.730mm}
S0 Us 30.704 - 30.7151n {42.465 - 42.480mm)

Crankpin Undersize Diameter

0.265US  28.715 - 28.727in (39.715 - 39.730mm)
0.50US  28.535 - 26.546in (38.465 - 39.480mm)

Qil Clearance Service Limit

Main Bearing 0.004in (9.10mm)
Rod Bearing  0.0061n (0.15mm)

Tiglitening Torque

WMain Bearing 36 - 38 ft-ib (5.0 - 5.5m-k)

Rod Bearing Gap Nut 23 - 35 fi-lh (3.2 - 3.5m-k}
Crankshaft End Play  0.002 - 0.007in (0.05 - 0.175mm)

INSTALLING THE CRANKSHAFT

Refer to the callouts in the illustration below,

Boaring tightening
forgue: (38 - 38 fi-16)
(6.0- 5.5 m-kg) Thrust bearing only
for No. 2 cap. -
.Bl fion of
reciion o o'} w ] G 1] \ .
installation of cap. ] Site seals ooaled
i Three Bond 1212),
'! L Lr N { on, 2)
FRONT ) '}Q#} 2= ‘! Ly T~
E{ a o = I A Round end down,
T ] N /19 1)
« (1. Ho |8 Lc | LG
‘ ik o - @ E-z D= = !-"" Make cap flush with
(= .g‘ = © | 7, eylinder hiogk end face
= * {eommon fo front and
@y © . ° __ 2 rear end faces).
L — =J O —
Crankshait end play: = =2 =
0.002-0.00710 \& ] «%ﬁ,‘-ﬁ)
(0.05 - 0.175 mm} \t S nll
( \ INSTALLING THE CRANKSHAFT
e\

@m&.
Engines & Generators
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CYLINDER BLOCK

OILLEVEL <
GAUGE GUIDE

D:IL FILTER K‘ g
SHAFT s (TN y
° ) ?\\\@ g
FRONT W\ \\*)) ‘
PLATE < )i
o _©
OIiL SEAL
) @ REAROIL  CASE
<] 7 g’ : SEAL
b
£/ CYLINDER
' BLOCK
MAIN
BEARING
\ E [
- BEARING
ﬁ E CAP
CYLINDER BLOCK INSPECTION
Check the cylinder block for cracks and damage. If neces-
sary, repair or replace it entirely. Check to see that oil or
cooling water passages are not clogged and, if clogged,
remove with compressed air or a wire, 2.167in
(55mm)
Gylinder Bore Dimensions MEASURE
5.0KW Generator 7.6K\W Generatar DIAMETER —~—
Standard  2.550in (65+0.03mm)  2.992in (76 + 0.03mm) HERE
Wear Limit
far Rebare 0.0B8in {0.2mm) D.008in (0.2mm) MEASURING PISTON DIAMETER

NOTE: When it is necessary for a cylinder to be rebored to the
next oversize, the remaining cylinders must also be rebored
to the same oversize.

Cylinder Reboring
Use the following procedure when reboring a cylinder;.

a. Select a piston size:
0.23mm QOver Size (OS) or 0.50mm OS

b. Measure the piston diameter,
Reboring finish dimension =
(Piston OD) + (Clearance) - (Honing Allowance [0,2mmj)

Glearance hetween plston and cylinder
0.0027 - 0.0033in (0.071 - 0.084vm) (A-T)

APPROX. 0.393 In (10 mm)

F;mm UPPER END

o P——
%4 > %EENTER
Z 2
~ _
% | éuwm

DIRECTION OF

MEASURING MEASURING POSITION

CYLINDER BORE MEASURING POSITIONS

WESTERBEKE

Engines & Generators
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GOVERNOR SYSTEM

INSPECTING THE GOVERNOR COMPONENTS
8

Check levers for
snipoth movement,

Check springs
for fatigue.

Chack stiding sleeve
for wear, damage, and
smooth movemen,

Check springs
for fatfgue.

Check welghl

@ for wear
- / and damage.
Cheek shaft
for ffaws. Check siiding sieeve
Joint for wear and
damage.

Disassembly and Inspection

With the gear case removed, disassemble the governor sys-
tem. When removing the gear case, be sure to remove the tie-
rod cover by the side of the fuel pump and disconnect the
tie-rod from the rack. Replace all parts that warrant replace-
ment,

Governor Removal

To remove the levers, pull out the grooved pins which have
been driven into the governor Yever and speed control lever.
Loosen the bolts that fasten the levers and shafts,

NOTE: When inspecting a malfunctioning governor also
check the bearing on the gear case side.

Inspect and the reassemble the levers and shafts, checking
them for proper operation.

‘After press-fitting each grooved pin, check the shaft for
smooth operation and rotation. Coat the o-rings with ojl
before instailing them. Deflection must not exceed 0.787in
(20mm) with the governor spring installed.

Install the governor spring lever and the speed control lever
so that the play angle between the levers (5°) is minimized,

" N0 PLAY EXCEEDING
5° PERMITTED

INSTALLING THE SPEED CONTROL LEVER

TORQUE SPRING SET ASSEMBLY

When the torque spring set has been disassembled and
inspected and defective parts replaced, reassemble and adjust
the torque spring set using the following procedure;

Rgprox — cnoinG case

SPRING STOPPER

IDENTIFICATION MARK

- DTTTYETTC TS ryyets
%Mmml _
Lock NuT ' - PROJECTION
SPECIAL NUT E‘;E?N‘if
TORQUE SPRING SET

Assemble the Torque Spring Set

Use the adjusting screw to set the projection of the torque
spring stopper from the spring case to get the specified pro-
Jjection.

To measute the projection keep the torque spring set in the
vertical position as illustrated.

DIAL GAUGE

HEIGHT OF
SPRING STOPPER

HEIGHT
OF CASE

Then put the dial gauge probe against the spring stopper at
the center of its end face using a dial gauge with a sensitive
probe which does not compress the torque spring when
pushed against the spring stopper end,

WESTERBEK|
Engines & Generators
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GOVERNOR
Leaving the dial gauge set, its condition unvaried, depress ELECTRONIC GOVERNOR ACTUATOR

the spring stopper and slide over the torque spring set support

. . : . The electronic governor actuator regulates engine speed by
spring case. Read the x.ieﬂgcnog of the d1a1 gauge which allowing more of less fuel to be delivered to the injectors to
cor}'esponds to the projection of the spring stopper from the maintain a constant flywheel speed signal (AC) from the
spring case (Measurement should be made repeatedly foran — \rpyy (000 natic pick-up unit) to the ECU (electronic control
accurate measure), For the models which do not require any unit). The ECU interprets this AC signal as speed and sends
torque sgrmg action, sel the projection to a value in the range varying DC voltage to the actuator for it to work with it

of Oto- 4 ) i depending on the amperage load.

After making the adjustment tighten the locknut to a torque

of 5.8 - 9 ft-Ib (0.8 - L.2kg-m).  NOTE: When the STOP is energized and the unit only drops to
idle and does not stap, the actuator Iy not positioned
i i ths Torgus Spr correctly. Loosen the jam nut and thread the actuator slowly
s Tergue Spring —— ;
TORQUE SPRING SET Sel until the englne’s speed in until the unit shuts down completely.

traps ahout 58 pm from
High Idiing speed.

FUEL
IMJECTION
puUMP

LEGKNUT

SEALING CAP
(STAKE AFTER SETTING) Adjust lo spacified
namber of loosening
furms:
o 5.0KW = 1.9 turis
7.6KW =2.2 lurns
b )
/ ~
e
O ACTUATOR
The following instructionms are for adjusting or replacing
TORQUE SPRING SET the actuator.

1. Shut-off the DC power to the generator.
2. Disconnect the actuator wires from the wiring harness.

TORQUE SPRING SET INSTALLATION : 3, Measure the distance between the actuator and the engine

. -, , , mounting swface as shown.
NOQTE: This adjustment is done at engine overhaul with o ping

generator installed or with the leads removed from the 4. Back-off the 17/16” jam nut and unscrew the actuator.
geherator capacitor. 5. Apply a small amount of teflon sealant to the

. : . replacement actuator and screw the actuator into the
ISJ;:,1 1f}::sfentllowmg procedure to install and adijust the Torque engine’s mounting boss. Maintain the same distance

between the actuator and the engine mounting surface as
previously measured. Secure the actuator’s position with
the jam nut. (The standard distance is 13/16” to 7/8™)

Reconnect the actunator wires and test the unit,

1. Set the speed control to the high idling speed (3600 rpm)
position by adjusting the high speed set bolt.

3. Turn in the torque spring set until the engine speed drops 6.
about 50 rpm from the high idle speed.

3. From this position, tutn back the torque spting set by the ACTUATOR ENGINE MOUNTING
specified number of turns (N), Lock the torque spring set e ] RFAGE
at that position with the special nut,

N = 1.9 tumns (5.0 KW)
N = 2.2 turns (7.6KW) MEASURE FOR

EFERENGE
4, Install the torque spring set sealing cap and stake the cap A
to prevent further loosening.

136" - T/8"

EIE

Engines & Generators
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ENGINE ASSEMBLY

Install the Thermostat and Thermostat Housing

1. Inspect the thermostat housing and the housing gasket.
Apply some sealant to the gasket when reassembling.

Install the temperature switch and sender and reconnect
their wires.

Install a new thermostat and gasket (the old thermostat
can become a spare), When installing the new thermostat
and gasket, apply a thin coat of sealant to both sides of
the gasket,

A thermostat can be checked for proper operation by
placing it in a pan of cold water and then raising the tem-
perature of the water to a boil. The thermostat should
open noticeably (with travel on the order of 1/4 - 1/2in
(0.0098 - 0,0197mm} and be fully opened when the water
" is boiling.

2.

WATER
TEMPERATURE
SWITCH

THERMOSTAT _
4y TEMPERATURE

SENDER

Clean surfaces,
Chock housing
for cracks.

Install the coolant pump assembly.

Coolant Pump Assembly Tightening Torque 12 - 17 #t-Ib (1.6 - 2.3 m-kg)

See COOLANT CIRCULATING PUMP for coverage of the
complete breakdown of the coolant pump assembly.

Adjust the injection timing.

See INJECTION TIMING.

Mount the oil filter bracket and install a new filter. When

installing the new filter apply a thin coat of clean engine oil
to the rubber gasket. Tighten by hand.

Mount the front engine mounting bracket.

Mounting Bracket Tightening Torque 33 - 49 ft-1b {4.6 - 5.8 m-kg)
Install the intake manifold.

Intake Manifold Tightening Torque  11.6 - 17.4 fi-lh {1.6 - 2.4 m-ky)
Mount the fael filter assembly.

Install the fuel injection nozzles. Install the fuel overflow
pipe. Use new sealing washers throughout, in the same order .
as were the old washets.

Injector Tightening Torque
See FUEL INJECTORS
Install the glow plugs and connectors. Use anti-seize com-
pound on the threads.

Glow Plug Tightening Totque 7.2 - 10.8 ftib (1.9 - 1.5 m-kg)

To test the glow plugs, see GLOW PLUGS

Mount the recker arm cover and Crankcase vent hose,
Rocker Arm Cover Tightening Tovque 1.8 - 2.9 ft-[b (0.25 - 0.40 m-kg)
Connect the fuel line to the engine mounted fuel filter and
the line to the injection pump, Use new sealing washers.
Connect the high pressure injector lines from the injec-
tion pump to injectors. Reinstall the line clamp.

Attaching Nots Torque 18 - 22 fi-1b (2.5 - 3.0 m-kg)

Install the belihousing,

Install the air intake silencer.

Mount the engine heat exchanger and engine oil cooler on
the flywheel bellhousing.

The heat exchanger should be serviced at engine overhaul,
Refer to EXHAUST MANIFOLD/HEAT EXCHANGER.

43 - 51 fi-1b (5.0 - 6.0 m-kg)

EKE

Engines & Generators
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ENGINE ASSEMBLY

Install the alternator and drive belt.

A\ CAUTION: comsct the alternator properly. Should
the polarity he reversed, a powerful current would flow
from the batlery into the alternator, damaging the diades
and wiring harness.

Install the alternator support bolt through the alternator leg
(underside) into the engine casting.

Swing the alternator into position on the adjusting bracket
and fasten, Lightly tighten,

Adjust belt tension,
Tighten both bolts and recheck belt tension,
Support bolt Torque Values 15+ 18 fi-Ibs (2.1 - 2.52 m-ky}

Adjusting bracket holt Torque Vatues 9 -10 ft-bs {1.26 - 1.4 m-kg)

NOTE: Make certain the belts are perfectly aligned with the
alternator and engine pulleys. If not, insert or remove
spacers as needed, to align the alternator.

See ALTERNATOR for service and testing,

SUPPORT
BOLT

TYPICAL ALTERNATOR
ASSEMBLIES

ADJUSTING
BRACKET

Install the raw water pump and drive belt. Insure it is in
proper alignment with the crankshaft puiley. Check tension.

Refer to RAW WATER PUMP.

Install the oil and water sensors and switch.
Install the starter motor.

Install the breakexr panel and the preheat solenoid,
Reinstall the engine electrical harness,

Mount the complete exhaust manifold and the expansion
tank to the eylinder head. ‘
fianifold Mounting Bolts Torque Values 20 - 24 fi-b (2.7 - 3.3 m-kg)

See EXHAUST MANIFOLD/HEAT EXCHANGER for
service and inspection.

Install new hose connections and clamps for the cooling
system,

&\ CAUTION: check aif AG and e wiring connections
to WESTERBEKE’s wiring schematics and diagrams.

Generator. Mount the generator back end assembly with it's
control panel. Reconnect all DC witing and reconnect all AC
connections.

Fill the engine cooling system with antifresze mixture and
the engine oil sump with lube oil (A.PL spec. CF or CG-4),
The generator should be test nun under load prior to

reinstalling, At this time readjust the valve clearances on the
hot engine.

; Engines & Qenerators
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EXHAUST MANIFOLD / HEAT EXCHANGER

EXHAUST MANIFOLD

The exhaust manifold, which was disassembled from the

cylinder head, should be inspected before reassembly.

1. Remove the exbaust etbows from the lower surface of the
manifold. Clean and inspect for cracks and defects.
Replace as needed,

2 Remove the exhayst nipples, elbows and plugs from the
manifold.

3. Remove water connectors from the ends of the manifold.
Be sure to note the proper location and arrangement of
each for proper alignment.

4, Bxamine all parts for defects, corrosion and wear and
replace as needed,

5. Flush out the manifolds interior with a liquid cleaner and
rinse thoroughly with fresh water.

6. Use apipe cleaner to clear the passage that connects the
coolant recovery tank tubing.

7. Flush out the coolant recovery tank and it's connecting
tube,

. GASKET
T0 CODLANT
RECOVERY TANK  /replace paskel.

PRESSURE CAP

Clean and replace the manitold.

: EXHAUST MANIFOLD
ASSEMIBLY —

1. If the manifold was removed as an assembly and left
intact, it can be replaced on the cylinder head in the
reverse order of removal. Do not reuse the gaskets; install
new ones,

Manliold Mounting
Bolts Torque Values 20 - 24 =10 (2.7 - 3.3 m-ky)

2. I the manifold has been disassembled, follow the steps
below.

a. Loosely attach the elbows to the cylinder head and the
manifold using new gaskets. Do not use any gasket
sealant,

b. Gradually tighten each fitting to make sure of proper
alignment of alt the pasts. This should be done in three
steps.

Manifold Mounting
Bolts Torque Values 20 - 24 t-1b (2.7 - 3.3 m-kg)

c. Reinstall the exhaust connections and plugs into the

manifold using Loctite-Anti-Seize on the threads.

Check the manifold pressure cap, Open the valve by pulling
it and make sure it closes when released. Make certain the
upper and lower seals are in good condition. If any doubt,
replace the cap.

" GHECKIN THE PRESSURE CAP
HEAT EXCHANGER

The heat exchanger should be inspected and serviced during

an engine overhaul.

1. Disconnect the hoses and remove the hose fittings,
petcock, drain plugs and zinc anode. Also, remove the
end fittings and gaskets.

2. Inspect the tube (casing) for wear and dents, if at ail
suspect replace the heat exchanger.

3. Ciean out any zinc debris and pressure test the coolant
and raw water passages,

4, When reassembling, install new gaskets and O-rings.
Apply some lubricant to the new gaskets and to the
petcocks and fittings as you install them.

5. Install a new zinc anode.
NOTE: All of the above can be accomplished by sending the

heat exchanger to a heat exchanger service shop, They will
also service transmission and engine oil coolers.

6. Repaint the assembled heat exchanger with Westerbeke
heat resistant spray enamel. .

%_’——-ﬂepiaae Zlnz anode.

Replace hose.

END GASKET
SEAL

HEAT EXCHANGER

AFTER COMPLETED ENGINE ASSEMBLY
7. Reconnect all hoses, replacing them as needed,
8. Refill the system with coolant as detailed above.
9, Pressure test system and check for leaks,

[_': WESTERBEKE
Engines & Generators
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FUEL INJECTION PUMP
REMOVING THE IRJECTION PUMP T,

NOTE: Do not disassemble the infection pump unless

absolutely necessary. Injection pump service should be per- P
formed by a qualified technician in an extremely clean envi- RE‘I-_"‘}JEERY VAWE—" " . J
ronment. If the pump is defective it is recommended the entire \"“t.‘heck 0-Rings
pump assembly be replaced, far cracks and
. Fe e e O-RING "y deterioration.
1. Disconnect the fuel injection pipes.
2. Remove the tie-rod clip cover. VAIVE SPRING— & :
3. Remove the tie-rod clip and the tie-rod. = Check Spring
for faligue,
DlsaSSEmhlv DELIVERY VALVE
1. Remove the stopper plate. =
2, Unscrew the delivery holder. Take out the delivery valve VALVE SEAT— (o
and valve spring,
. ‘ ‘ INSPECTION OF
3. Remove the tappet roller and stopper pin. PLUNGER B ARRF.L/ PUMP ASSENBLY
4, Remove the tappet, plunger spring, etc,
NOTE: When replacing the plunger barrel, delivery valve
etc., do not loosen the adjusting screw and plate for each PLUNGER
cylinder. When those parts have been replaced, it is neces- ™ Look for Plunger
sary to measure fuel injection quantity by utilizing a pump interlereice.
tester and cam box. All parts that are removed from the pump ggﬁtgges, rush,
should be kept classified by cylinders and immersed in clean . :
Juel PINION———— {53
INJECTOR LINES T
4 UPPER SEAT ——— (£,
f#ﬂ“mns / INJECTION
3 e PLUNGER SPRIG =/~ Clhck Spring
Z FUEL LINE — = for fatigue.
/ INJE?STIUN
PIP
_’ &@@ )
e ADJUSTING SHIM\ @
— - Inspect for wear
TAPPET and Interference.
- ROLLER
Check the Controf
Rack movement, i
;hould ke smooth
no catehing). v e
Injection Pump Assembly
g | 1. Insert the plunger barrel into the housing. )
(] - INJEGTION PUMP 2. Install the delivery valve and valve spring. Temporarily
7 tighten the holder.
< sl 3. Insert the control rack,
T 4. Insert the control pinion. Align the matchmark on the
rack with that on the pinion.
5. Install the spring upper seat.
6. Insert the plunger spting.
7. Fit the lower seat to the plunger. Insert the plunger into
the barrel side.
8. Depress the tappet roller assembly and install the stopper
pim,

9, Tighten the delivery holder.
Deflvery holder tightening Torque: 25.5 - 28.2 ft-1b {3.5 - 3.9 kg-m).

WESTERBEKE
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FUEL INJECTION PUMP / INJECTION TIMING

DELIVERY VALVE HOLDER

a_*.‘-r_a;.i' :- LR
=l

Y,
4

PLUNGER

¥

ﬁ."{é\'\\

a.“:“‘:w. &

PLUNGER

Installing the Injection Pump

Install the injection pump assembly in the reverse order of
removal.

NOTE: When installing the plunger barrel, engage the dowel
pin on the housing side with the groove in the barrel, Position
the plunger so that the part number stamp on its flange faces
the direction opposite to the rack side. (Engage the feed hole
with the plunger lead. } After installation, check for proper
injection timing.

STM"IPi
RACK SIDE
DIRECTION OF PLUNGER

When connecting the injection pipe assembly, loosen the pipe
clamp, When tightening the nut at each end of the pipe, grip
the nozzle holder or delivery valve holder with a wrench to
prevent it from being turned together with the nut, Also, take
care not to allow dust to enter the fuel line.

Injection Pump Timing Adjustment (Spill Timing)

'This timing adjustment is performed with the engine/generator

in operating condition.

If the engine’s fuel injection timing is not propesly adjusted,
the engine will not operate properly and may be difficult to

start. Have the injection delivery rate checked by a well-estab-

lished fuel injection shop. Adjust the injection as follows:

NOTE: The fuel shut-off lever must be in the RUN position
while making the adjustment or no fitel will flow from the fuel
injection pump.

1. Remove the high pressure fuel line from between the No.
1 injector and the No. 1 fuel delivery vaive holder.

2. Remove the No. 1 fuel delivery valve holder over o-ting
and remove the delivery valve spring beneath the holder.

3. Reinstall only the delivery valve holder and reattach the
high pressure fuel line to the delivery holder. Attach it so
the end which would connect to the fuel injector is point-
ing away from the engine. Fuel will flow from this line
during the timing check.

Rotate the engine’s crankshaft in its normal direction of rota-
tion to position piston No. 1 at the beginning of its compres-
sion stroke.

Move the throttle lever to its full open position and operate
the electric lift pump. Slowly rotate the crankshaft clockwise
(as viewed from the front}, catching fuel from the No. 1 fuel
line, until the instant the fuel completely stops flowing (no
drips). At this instant, the 15° BTDC timing mark on the
crankshaft pulley should be directly aligned with the timing
indicator on the front of the gear case + .5 degrees.

If the specified injection timing (15° BTDC) cannot be
attained, adjust the timing by increasing or decreasing the
thickness of shim material under the injection pump’s mount-
ing flange to change the injection iming point. Changing the
shim thickness by 0.004 inch (0.01mm) changes the injection
timing by approximately one degree. To advance the timing,
decrease the shim thickness as required. To retard the timing,
increase the shim thickness as required.

GEAR CASE

1T MARK TDC MARK

ON PULLEY

CRANKSHAFT
PULLEY

] TINHNG MARKS
TIMIRG POINTER
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FUEL INJECTORS

REMOVING THE INJECTORS

NOTE: Injector must be serviced in a “clean room” environment,

1. Disconnect the high pressure lines from the injectors and
loosen the lines at their attachment to the injection pump
and move them out of the way of the injectors. Avoid
bending the lines,

2. Using a 17mm long socket, remove the fuel return line in
its entirety from the top of the injectors. Take care not to
lose the two sealing washers and banjo bolt that attaches
the fuel return line to each injectar.

NOTE; Clearn the area around the base of the injector
prior to lifting it out of the cylinder head to help prevent
any rust or debris from falling down into the infector
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 17mm deep socket wrench 1o free
it and then lift it out.

3. The injector seats in the cylinder head on a copper seal-
ing washer. This washer should be removed with the
injector and replaced with 2 new washer when the injec-
tor is reinstalled,

INJEGTION TESTING

1. Using the nozzle tester, check the spray pattern and injec-
tion starting pressure of nozzle and, if it exceeds the
‘limit, adjust or replace the nozzie, When using nozzle
tester, take the following precautions:

A CAUTION: e spray injected from the nozle is
of stich velocity that it may penetrate deeply into the
skin of fingers and hands, destroylng tissue. If it

enters the bioodstroam, it may cause blood poisoning.

a. If the diesel fuel of the nozzle tester is discolored,
replace it. At the same time, clean or replace the filter.

b. Set the nozzle tester in a clean place where there is no
dust or ditt.

¢, Mount the nozzle and nozzle holder on the nozzle
fester,

d, Use the fuel at the approximate temperature
of 68°F (20°C)

e. Operate the hand lever of nozzle tester several times to
bleed the air in the nozzle line, then move the hand
lever at intervals of one stroke per second while read-
ing the injection starting pressure.

START TO INJECTION PRESSURE
1888 = 142psi (140 = 10kg/om?}

Inspecting Spray Pattern

1, Operate the hand lever of the nozzle tese=—
one stroke per second to check if the fiz—
rectly in its axial direction. A nozzle is e
injects fuel in an oblique direction or irm— e
strips. Also, a spray in the form of partx
defect. These defects may sometimes b
ging with dust and, therefore, all parts o=
cleaned before reassembly. (Care shoul: ~———— .
expose ones skin to this spray as it may=—

and cause infection.)
4
§ NORWIAL ;} FAULTY
i :
il A
e CHATTERING TEST

2. Apply the pressure of 1635 Ib/in* (115
by operating the hand lever, and checke .
nozzle tip. If it dnps or has a large 2CC T ———
on the bottom, it is considered defective
replaced. A very small amount of fuel
remain on the tip of the nozzle; howev——

indicate a defect.
NORMAL FAULTY

ORIP TEST

The m_]ecuon starting pressure for the i m_]e-—u—__
increasing or decreasing the thickness of t—Z—~ —
The shim has 10 different thicknesses for .
(0.05 mm), between 0.004%n (1.25mm).te=

With each 0.0020in (0.05mm) increase, irm———
increased approximately 7.1 Wi (SO0 k— . -—- .- . ... ... ..
replacing the shim, grip the retaining nut S .———— R
remove the body with a wrench. Tighten t
the specified torque.

WESTERBEKE
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FUEL INJECTORS

REMOVING Ty NiEcTORS

ROYE: 7.
1 VE: Injector TSt B i adin
. DisconneCt .
loosen the che high Pressure lines from the injectors and
and move em 3t their attachment to the injection pump
) gelllding the lin\gs_ut of the way of the injectors. Avoid
< YSinga 1y .
1ts entirety m‘mg Socket, remove the fuel return line in
lose the tW0 g, al‘the top of the injectors. Take care not to
the fue) Teturn 1 ng washers and banjo bolt that attaches
No e to each injector.
TE: Clogy, th

prior o lifting i‘;m‘ea atoind the base of the injector
any rust or A Out of the cylinder head to help prevent
hole. If e infe LS from falling down into the injector
bfv carbon Clor will not lift out eastly and is held in
.?:de With the aidup orthe like, work the infector side to
it and they, life i ;?Z :he 17mm deep socket wrench to free
3. Thein; )

. Ject .

ing Washenorﬁﬁats in the cylinder head on a copper seal-

Injector ang Yo 3 Wasther should be removed with the

tor is r“'installe% aced with a new washer when the injec-

INJEETIUN TEST[“
1L Using ¢y

: e

ton starg 10z2le tester, check the spray pattern and injec-
lmit, adtiyg . Pressur of nozzle and, if it exceeds the
tester, OT rephe the nozzle. When using nozzle

“clean voom” environment.

© £ollowing precautions:
A CAy

of sugh vg,‘ ON: 1he spray infscted from the nazzle Is
skin of g, OCiEyihat if may penetrate degply Into the
enfers th@gf"s anl hamds, destraying tssue. I it

T o strean, it may cagse blood poisoning.

a. If the di
feplécelftsel Tudl of the nozzle tester is discolored,
b. Set the * A\X {e same time, clean or replace the filter,

n .
dust g Oz etester in a clean place where there is no

C, M()unt
tester., the o aile wd noze holder on the nozzle

d. Use th
of o %f\l% aé) the approximate temperature

& Opera .
leedq o, Xy ehand lever of nozzle tester several times to
lever at S =iin the sozzle line, then move the hand
Ing the, o -Xxtavals of one stroke per second while read-

L3 wiion starting pressure,

START T0 INJECTION PRESSURE
1988 2 142psi (140 = 10kglem’)

TESTER

Inspecting Spray Pattern

1. Operate the hand lever of the nozzle tester at intervals of
one stroke per second to check if the fuel is injected cor-
rectly in its axial direction. A nozzle is defective if it
injects fuel in an oblique direction or in several separate
sirips. Also, a spray in the form of particles indicates a
defect. These defects may sometimes be cansed by clog-
ging with dust and, therefore, all parts should be carefully
cleaned before reassembly. (Care should be taken not to_
expose ones skin 1o this spray as it may penetrate the skin

and cause infection,)
3'«‘ l‘}
i NORMAL ',":‘ FAULTY ‘.:, FAULTY
i & ll:l
| % ;
’ CHATTERING TEST o

2. Apply the pressute of 1635 Ib/in? (115 kg/em?) to nozzle
by operating the hand lever, and check the drips from the
nozzle tip. If it drips or has a large accumulation of fuel
on the bottom, it is considered defective and should be
replaced. A very small amount of fuel may sometimes
remain on the tip of the nozzle; however, this does not

indicate a defect.
NORMAL FRULTY FAMLTY
DRIP TEST -

The injection starting pressure for the injectors is adjusted by
increasing or decreasing the thickness of the adjusting shim.
The shim has }{ different thicknesses for every 0.0020 in
(0.03 mm), between 0.0049%n (1.25mm).to 0.066%1n (1.7mm)
With each 0.0020in (0.05mm) increase, injection pressure is
increased approximately 71.1 Ib/in® (5.0 kg/cm?). When
replacing the shim, grip the retaining nut in a vise and
remmove the body with a wrench. Tighten the retaining nut to
the specified torque,

[ SHIM THICKNESS

T

't
7

ey

.

‘N

7
1 v

SHIM

ERBEKE
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FUEL INJECTORS

DISASSEMBLING AND INSPEGTING

1

2,

Clamyp the nozzle holder in a vise, then remove the
cap nut.

Remove the pressure adjusting screw, then pull out the
upper seat, spring and the push rod.

. Clamp the nozzle holder in a vise, remove the nozzle nut

then pull the nozzle out,

Cleen the disassembled parts with clean diesel fuel, then
remove the carbon adhering on the nozzle.

NOTE: Do not use a metal tool to remove the carbon.

. After cleaning, check to see if the needle valve comes

down into the valve seat by its own weight when setting
the nozzle body upright position and inserting needle
valve.

. Check that there is no flaw or other damage on mating

surfaces and sliding surfaces of the nozzle body and the
needle valve and; if present, replace the nozzle assembly.

BOOY Inspect for wear,
SUB ASSEMBLY deformation and
breaks.

SHIM
WASHER =

. Check assembly for
PRESSURE smaoth sliding while
SPRIRG immersed In

kerosene.
@-————— PN
FUEL

DISTANCE INJECTOR

PIECE

NOZZLE
ASSEMBLY

RETAINING
NUT

TORQUE
WRENCH-

INSTALLING

Install the nozzle and nozzle holder assembly in the reverse
order of removal. When installing the nozzle and nozzle
holder assembly, use a new copper washer

ASSENBLING

Assemble in the reverse order of disasserbly, noting the fol-

lowing points:

1. To assemble the nozzle and nozzle holder, first assemble
the pressure adjusting nat side, and temporaxily tighten
the nut, Mount the nozzle and set the needle valve to
proper position, then mount the nozzle nut.

2, After the nozzle and nozzle holder have been assembled,
check the injection starting pressure and spray condition.

Torque 18 - 221-hs (2.5 - 8.0kg-cm) {;’Fgff% 4’;,5’;2 - ﬁfﬂ‘cﬁﬁ for
0~ 6.0kg-cm) I Cylinder Haad
1 /

i
=

’l”////;.”'::
Torque 25.3 - 29,04-1hs (3.5 - 4.0kg-cm}
Fuel Pipe Connaclions Torqoe 18 - 228-Ibs (2.5 - 3.0kg-cm)

FUEL LIFT PUMPS

There is no maintenance required for the solid state fuel lift
pump, This pump is activated during the start sequence when
preheat Is pressed. A distinct ticking can be heard when the
pump is operating. If no ticking is heard, check the electrical
connections. If the pump has failed, replace it.

Some eatly model generators and those generators equipped
with 24 volt systems are equipped with a fuel lift pump
which uses a replaceable filter. At overhaul, replace the filter
and clean the pump exterior and the electrical connections,

This pump, when operating properly, will also make a dis-
tinct ticking noise.

e

ENGINE
FILTER

" COMING
FUEL
FUEL LIFT PUMP

WESTERBEKE
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GLOW PLUGS

DESCRIPTION . Re-install the plugs in the engine and test them again, The
plugs should get very hot (at the terminal end) within 20 to
25 seconds. If the plugs don’t heat up quickly, check for a
short circuit. When reinstalling the glow plugs, use anti-seize
compound on the threads.

Glow Plug Tightening Torque 1.0 - 1.5 kg-m (7 - 11 [b-if)

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

INSPECTION

To inspect the plug, remove the electrical terminal connec-

tions, Elen unsgrew ot unclamp each plug from the cylinder A WAH“[N_G: Do not keep a glow plug on for more
head. Thoroughly clean each plug’s tip and threads with a than 30 seconds

soft brush and cleaning solution to remove all the carbon and
oil deposits, While cleaning, examine the tip for wear and TERMINAL END
burn erosion; if it has eroded too much, replace the plug.

TESTING

An accurate way to test glow plugs is with an ochmmeter,
Touch one prod to the glow plug’s wire conneciion, and
the other to the body of the glow plug, as shown. A good
glow plug will have a 1.0- to 1.5-ohm resistance, This
methed can be used with the plug in or out of the engine.
You can also use an ammeter to test the power drain

(8 to 9 amps per plug).

A\ WARNING: Tese glow plugs will hecome very hot
to the touch. Be careful not to burn your fingers when
testing the plugs

GLOW PLUG
THE OHMMETER TEST

WESTERBEKE

Engines & Generators
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COOLANT GIRCULATING PUMP

DISASSEMBLY
1. Remove the pump pulley boss by using a support and
press.

Remove the bearing shaft from the impeller and bearing
housing by using a support block and press.

3. Remove the snap ring with snap ring pliers and press out
the water pump shaft from the bearings.

2.

Syl

'-—-.--—'

COOLANTPUMP S
TUBULAR ‘ !
SUPPGRT | I J}Eﬂﬂmﬁs
S b

—]

INSPECTION

Inspect the shaft, bearings and impeller. Look for cracks and
damage. Check the housing gasket and inspect the rear seals
and small end gaskets.

Replace any parts that show wear,

ASSEMBLY
i Assemble the water pump in the reverse order of
- disassembly, using the following procedure:

1. Fill tlithinm greage (lithium base NLGI No. 2) into the
following positions.
W Ball bearings

B Approximately 1/3 space between both ball bearings

R Space between the ball bearing and water baffle plate.
2. Apply a thin coat of engine oil to the press fit surface

of the water seal and press the larger end into the

propér aperture of the pump using a tubular
mandrel. (49 0636 145)

GCOOLANT
CIRGULATING
PUMP

SNAP RitG'

PULLEY COVER PLATE

/,vm.\

Anply a thin coat of oil to

spring loaded seal. IMPELLER

4
=%

- Apply a thin
eoal of oil.

Apply Lithinm graase.
FLANGE

NOTE: Do not allow oil or grease to contaminate the
surfaces of the ceramic ring or the graphite (small end) of the
spring-loaded seal,

3. After the water pump has been assembled, check if the
pump shaft rotates smoothly.

COLLAR TOOL
(49 0835 145)

GOOLANT FUMP

PUMP HOUSING

IMPELLER
GASKET /

1C

SLINGER

"BEARING
ASSEMBLY

[:l WESTERBEKE
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RAW WATER PUMP (PN. 48080)

Disassembly

ROTE: Refer to the following page for parts list and exploded
view,

The pump, as removed from the engine, will have hose
attachment nipples threaded into its inlet and outlet ports.
They may be left in place or removed if they interfere with
the pump disassembly. Note the port location and positioning
if removed.

1L

N

A sw

Remove the six cover plate screws, cover plate, and the
cover plate gasket.

NOTE: Replacement of the cover plate gasket is recom-
mended; however, if you are going to reuse it, keep the
gasket submerged in water until the pump is reassembled,
If it’s allowed to dry, the gasket will shrink and not be
reusable.

Remove the impeller with its drive screw from the pump
housing.

Remove the screw and sealing washer and remove the
cam from the pump housing,

Remove the wear plate and leave the pin in place.
Remove the front citclip, washer and water seal.
Remove the rear circlip

Support the pump housing at the mounting flange end.
Usting an arbor press and with a snitable drift, cavefully
press the shaft with bearings from the pump housing.
The slinger and o1l seal will remain in the housing,
Remove the ofl seal and slinger.

Support the bearings inner race and push the shaft out of
the bearings.

Inspection

Ingpect all parts and replace those showing wear, cracks or
corrosion.

Reassembly

L

Support the bearings inner race. Press the shaft into the

bearings so that the drive end of the shaft extends beyond

the second bearings inner race by 19/32” (15mm)
1/32” (. 5mmm)

NOYE: The seals’ flar surfaces that have printing and
numbers face toward each other.

. Install the oil seal in the pump housing,
. Support the pump.Lubricate the shaft and slide it thro the

oil seal and press the bearings with shaft into the housing
so that the outer bearing just clears the rear circlip
retaining groove.

. Install the rear circlip and press the shafi with bearings so

that the outer beating seats on the rear circlip.

. Lubricate the slinger and slide it onto the shaft so that i

is visible midway through the slotted openings of the
pump housing,

. Lubricate the inner half of the water seal, slide it over the

shaft and seat it in the pump housing. Install the outer
half, washer and front clip to hold the seal in place.

. Install the wear plate and cam. Apply sealant (Permatex

#1) to the cam screw threads and inner cam surfaces,
Remgove excess.

. Lubricate and install the impeller. Blade positioning does

not matter,

NOTE: Use the lubricant that comes with the impeller;
Coat only the surface. Da not over-apply.

. Install the O-ring and cover plate,

{continued)

WESTERBEKE
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RAW WATER PUMP (PN.48080)

PARTS LIST
KEY NO. PART NUMBER AND PART NAME QUANITY 12 B 17 678 (M 15 16 18
1 48080 RAW WATER PUMP 1 ®\ *
2 49172 SHAFT 1 (10) \
3 49170 IMPELLER COVER 1
4 48500 IMPELLER KIT (O-RING & GLYCERIN) 1 (9) Lw
5 34458 CAM 1
8 49171 WEAR PLATE 1 @\: LA
7 302575 DOWEL 1 @ X B
8 48258 SPRING SEAL WASHER 1 [
g 34463 IMPELLER COVER SCREW 6 @)\.E:11 - = -
10 48359  IMPELLER COVER O-RING 1 N L
1 33041  O-RING 1
12 33037 CAM WASHER 1 :
13 46682 CAM SCREW 1
14 48254 SPRING SEAL 1
15 49169 LIP SEAL 1
16 34464 BALL BEARING 2
17 33045 RETAINING INTERNAL RING !
18 33044 RETAINING EXTERNAL RING 1 ASSEMBLED VIEW
49000 PUMP REPAIR KIT 1
87431  PUMP KIT (MOUNTING GASKET & FITTINGS) 1
THE PUMP REPAIR KIT {48000)
INCLUDES ALL THE LISTED
COMPONENTS EXCEPT ITEMS Retafning

1 AND 7. THE KIT ALSO INCLUDES
A PUMP MMOUNTING GASKET,

17 Retalning

ipeller kit Wear Plate / faternal
y [+

Impelier
Cover 4

THE PIN FITS INTO THE Impelier Gover

SLOT IN THE SHAFT 8 gg;'lﬂﬂ 0-Ring _
Impellar Cover Washer LIGHTLY GREASE THE
PLUMP GHAMBER, O-RING,
S AND IMPELLER WITH
GLYCERIN.

a
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STARTER MOTOR

DESCRIPTION

The starter can be roughly divided into the following sections:
B A motor section which generates a drive power.

W An overrunning clutch section which transmits an arma-
ture forque, preventing motor overrun after starting,

B A switch section (solenoid) which is operated when actu-
ating the overrunning chutch through a lever and which
supplies load current to the motor.

The starter is a new type, small, light-weight and is called a
high-speed internal-reduction starter. The pinion shaft is sep-
arate from the motor shaft; the pinion slides only on the piti-
ion shaft. A reduction gear is installed between the motor
shaft and a pinion shaft. The pinion sliding part is not
exposed outside the starter so that ihe pinion may slide
smoothly without becoming fouled with dust and grease. The
motor shaft is supported at both ends on ball bearings. The
lever mechanism, switch and overrunning clutch inner circuit
are identical to conventional cnes.

ADJUSTMENT AND REPAIR

If any abnormality is found by the following tests, the starter
should be disassembted and repaired,

Pinion Gap Inspection

1. Connect a battery (12V) between the starter terminal S
and the starter body, and the pinion drive should rotate
out and stop.

No-Load Test

1. Connect the ammeter, voltmeter, and battery to the starter

as illustrated.

2. When the swiich is closed, the pinion must protrude and
the starter must run smoothly (at 3000 rpm or more). If
the curtent or starter speed is out of specification, disas-

semble the starter and repair it.
S(+)
AMMETER
® S A
AN VOLTMETER
JSTARTER v

Ty

e @

A CAUTION: Never apply battery voltage for over 10
secont’s contintously.

2. Lightly push the pinion back and measure the return
stroke (called pinion gap).

3. Ithe pinion gap is not within the standard range, (0.5 to
2.0 mm), adjust it by increasing or decreasing the number
of shims on the solenoid. The gap is decreased as the
number of shims increases.

BENTLY PUSH -
BAGK #
®
BATTERY
85- 2.0 mm 1
PINIGN GAP

BATTERY

A GAUTION: Use thick wires as much as possible and
tighten every terminal securely. This is a selenoid shift-
type starter which makes a rotating sound louder than
that of a direci-drive type starter. When detecting
starter rotation at the pinion tip, he careful not to come
in contact with the pinien gear when it profrudes.

SOLENOID

Perform the following tests. If any test result is not
satisfactory, replace the solenoid assembly.

1. Inspect the solenoid for continuity between terminals
(+) and (-) and between terminals S and the body and
M and the body. There should be no continuity found
between terminals $ and M. Continuity will be found
between terminals S and the body and terminal M and
the body.

MULTIMETER

NOTE: Disconnect the wire from terminal M.

2. Connect a battery to the solenoid ‘s terminal § for (+)
and M for (-). Have a switch in the + lead and close it.
The pinion drive should extend fully out.

A CAUTION: Do not apply battery current for more
than 10 seconds when testing the selenoid,

; Engines & Generalors
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STARTER MOTOR

4, Return test: With a-lbattery connected to the solenoid ter-

minal M (-) and to the starter body, mapually pull out the
fyeeref CONMECTOR OFF piﬂion fu].]y. The pil‘lion must return o itS Ol‘iginal pOSiﬁOR
' when released from holding by band.

ATTRACTION TEST

® e
BATTERY

3. Holding test. With a battery connected to the solenoid
terminal S (+) and to the starter body, manually pull out
the pinion fully. The pinion must remain at that position
even when released from holding with your hand.

¥~ CONNECTOR OFF

@ ©
BATTERY

RETURY TEST
HOLDING TEST
& ©
BATTERY
STARTER ASSEMBLY - 7. Pull out the reduction gear lever and lever spring from the

front bracket.

8. On the pinion side, pry the snap ring out, and pull out the
pinion and pinion shaft,

1. Disconnect the wire from the solenoid terminal M (-).

2. Loosen the two screws fastening the solenoid. Remove

the solenoid assembiy. 0. At cachond of th the ball beari i
. Al each en ¢ armature, remove the ball bearing wi
3. ?GTOYG ﬂ&‘:‘ t‘gro 11‘:[;% ;Euough bolts ;;'d two bsrcrel‘::t a bearing puller. It is impossible to replace the ball bear-
astening the brush nolder. )emove e rear bracket. ing press-fitted in the front bracket. If that bearing has

4, With the brushes pulled away from the armature, worn off, replace the front bracket assembly.
remove the yoke and brush holder assembly. Then puli
the armature out.

TERMINAL 0

5. Remove the cover, pry the snap ring out, and remove
the washer. '

6. Unscrew the bolts and remove the center bracket. At the
same time, the washers for the pinion shaft end play
adjustment will come off, :

Inspect for
wear & chipping.

BRUSH HOLDER
SHIMS ASSEMBLY

e
““Look for brsaks & NOVE: Inspect, clean and
short clreudt, (if necessary) replace the brush,
t .
ARMATURE commutator, solenoid, armature,

etc. See the following pages.

PINION SHAFT: e MEKE
‘ Engines & Generators
33




STARTER MOTOR

STARTER INSPECTION

Solenoid

Inspect the solenoid for continuity between terminals S and
M and between terminals S and body, No continuity should
be found between S and M. Continuity should be found
between S and the body and M and the body.

Brush and Brush Holder Inspection
1. Check the brushes. If wom out beyond the service limit,

replace the brushes.
Brush Height -
Standard 17 mm (0.669 in)

Limit 6 mm (0.236 in)

GONTINUITY CHEGK

17

BRUSHES | | b
Inspecting The Armature NEW
1. Check the armature with a growler tester. If it‘s short
circuited, replace the armature, Also check for insulation 2. Check the brush spring tension, A weak or defective
between the communicator and its shaft. If poorly spring will cause excessive brush wear; replace the springs
insulated, replace the armature, if suspect. ,

BRUSH HOLOER _
ASSEMBLY\ LB
&

CHECKING
BRUSHES

3, Check for insnlation between the positive brush holder
and bolder base. If poorly insulated, replace the holder

Repair or replace it if the service limit is exceeded. Also assembly. Also check the brush holders for proper staking.

check the commutator cutside surface for dirtiness and e

roughness. If rough, polish the commutator with fine

crocus cloth, .

' ®

Tty

' | INSULATION TEST é?”},—ﬁ"
Commutar O.D. Standard. {3‘%‘ £
Standard: 38.7 mm (1.523 in) :

Sy Service limit: -1.0 mm (-0.039 in)

& \

WESTERBEKE
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STARTER MOTOR

Field Goil inspection 2. Greasing. Whenever the starter has been overhauled,
1. Check for insulation between one end (brush) of the apply grease to the following partf:

coil and yoke, a. Armature shaft gear and reduction gear,
2. Check for continuity between both ends {(brushes) b. All bearings.

of the coil ¢. Bearing shaft washers and snap rings.
3. Check the poles and coil for tightness. d. Bearing sleeves.

l e. Pinion.
\ ; ULTIMETER £. Slding portion of lever.
‘ 7
A2 N\ ¢ = &\ CAUTION: Nover smear the starter fitting surface,
= bR “y terminals, brushes, or commutator with grease.
4 o @

FIELD COIL TEST

CONNECTOR

STARTER ADJUSTMENT AND REASSEMBLY

A CAUTION: Before instailing, thoroughly clean the
starter flange and mounting surfaces, remove all ofl,
oid paint, and rust. Starter performance largely
depends on the quality of the wiring. Use wire of suffi-
cient size and grade heiween the hatiery and starfer
and fufly tighten to the terminal.

Reassemble the starter assembly in the reverse order of
disassembly, making sure of the following:

1. Pinion shaft end play adjustment, Set the end play (thrust
gap) to between 0.5 to 2 mm by inserting an adjusting
washer between the center bracket and the reduction gear.

a. Fit the pinion shaft, reduction gear washer and snap
ring to the center bracket.

b. Measure end play by moving the pinion shaft in the
axial direction. If the end play exceeds 0.5 mm,
increase the number of adjusting washers inserted.

[:Z WESTERBEKE
Engines & Generators
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s ) @ test again.

ADJUSTING GEAR

PINION SHAFT END PLAY



OIL PRESSURE

DESCRIPTION

The lubricating system is a pressure fed systern using a gear
style oil pump, driven off the front crankshaft and located in
the front gear case. The engine oil is drawn from the oil
sump by the oil purnp, which delivers the oil under pressure,
through the oil filter to various lubricating points in the
engine, The oil then returns to the oil sump to repeat the
cycle. When the oil pressure exceeds the specified pressure,
the oil pushes open a pressure relief valve located in the front
gear case and accessible and returns oil to the sump. Keeping
the il pressure within its specified psi range.

OIL PRESSURE

The engine’s oil pressure is displayed on the LCD display
screen during the units operation. During normal operation,
the oil pressure may range between 35-55 psi (2.5 - 3.8
kgfom) depending on the temperature and load.

LOW OIL PRESSURE

The specified safe minimum oil pressure at 1800/1500 rpm is
25 - 15 psi (1.75 - 1.05 kg/em). A legitimate gradual loss of
oil pressure can be the result of a faulty oil pressure relief

valve or possibly worn bearings in the engine or even a faulty ~#*

pressure sensor. Verify the oil pressure readings using a
mechanical ofl pressure gauge.

OIL PRESSURE RELIEF VALVE

An oil pressure relief valve is found just below the oil
pressure sensor on the side of the front gear case.

OIL PRESSURE SENSOR

When performing an overhaul, it is recommended that the oil
pressure sensor be replaced. When installing the new sensor,
use some liquid Teflon sealant on the threads (only) of the
new sensot, Use the correct size wrench to properly install the
sensor and tighten securely. When test runming the engine,
pay particular attention to the fitting and connections the
sensor is installed in to ensure there are no leaks,

The oil pressure sensor is mounted on a tee arrangement on
the front gear case. It sends a low DC voltage signal to the
ECU that is interpreted as pressure and is displayed on the
LCD display screen. Should this voltage signal fall below a
set point on the ECU, the ECU will open the K2 ron relay
and shut the unit down. The LCD display failure red LCD
light will illuminate, the oil pressnre LED will turn amber and
the screen will display the fault test Low Oif Pressure, Oil
pressure dropping to 10-15 psi will canse this fo occur.

TESTING OIL PRESSURE

To test the oil pressure, remove the oil gallery “T™ plug and
install a mechanical oil pressure gauge in its place. After
warming up the engine, read the oil pressure gauge.

Oil. PRESSURE
SENSOR

{:} WESTERBEKE
Engines & Generators
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ENGINE ADJUSTMENTS

VALVE CLEARANGE ADJUSTMENT

NOTE: Retorque the cylinder head bolts before adjusting the
engine’s valves. See TORQUING THE CYLINDER HEAD
BOLTS.

A\ WARNING: Adjust the valve clearance when the
engine is cold. Valves are adjusted by cylinder In the fir-
ing order of the engine. Tighten the cylinder head hoits
to the specified forque hefore adjusting the valves.

Pull off the air breather pipe from the rocker cover and take
off the rocker cover bolts and the rocker cover to expose the
racker shaft and valve assembly.

Remove the glow plugs from each of the cylinders to enable
the crankshaft to be easily rotated by hand to position each
cylinder for valve adjustment.

Valves.are adjusted with the cylinder in the piston being
adjusted at Top Dead Center (TTDC} of its compression
stroke. Each cylinder is adjusted following the engine’s firing
order (1-3-2 for WESTERBEKE three cylinder engines),

Valve adjustment beginning with cylinder #1, Rotate the
crankshaft slowly and observe the operation of the valves for
cylinder #1. Watch for the intake valve to open indicating the
piston is on it's intake stroke (the piston is moving down in
the cylinder). Continue to rotate the crankshaft slowly and
look for the intake valve to close, This indicates the piston is
now starting it’s compression stroke (the piston is moving up
in the eylinder towards TDC).

Align the TDC mark on the crankshaft front pulley with the
timing marker on the front gear case cover when positioning
the #1 Piston at TDC of it’s compression stroke, Confirm this
by rotating the crankshaft approximately 20 degrees before
and after this point and the two valves for the #1 cylinder ~
should not move,

VALVE CLEARANCE

0.25 mm (0.010 in}
COLD ENGINE

Adjust the valves in #1 cylinder for both intake and exhaust.
Proceed to the next cylinder in the firing order.

Rotate the crankshaft 240 degrees in the normal direction of
totation and adjust the next cylinder’s valves in the fiting
order. Rotate the crankshaft another 240 degrees and adjust
the valves of the next cylinder in the firing order.

Adjust each valve's clearance by inserting a 0.010in
(0.25mm) feeler gange between the rocker arm and the valve
stern. Make sure to adjust all valves while the engine is cold.

Re-install the glow plugs (use anti-seize compound on the
threads) and assemble the rocker cover and rocker cover
bolts. See TIGHTENING TORQUE SCHEDULE in this
manual,

ENGINE COMPRESSION

Check the compression pressure. To do this warin the engine,
remove all fuel injectors, or glow plugs, disconnect the fuel
shut-off solenoid wire, and install a compression adapter in
the injector hole or glow plug hole. Connect a compression

- tester on the adapter and crank the engine with the starter

motor until the pressure reaches a maximum value. Repeat
this process for each cylinder. Look for cylinders with dra-
matically (at least 20%) lower compression than the average
of the others. Compression pressure should not differ by
more than 35.5 psi (2.5 kg/lem?) at 280 rpra.

Standard compresslon pressure 398 1h/in? at 280 rpm (28.0 ko/em?)

If a weak cylinder is flanked by healthy cylinder, the problem
is either valve or piston related, Check the valve clearances
for the weak cylinder, adjust as needed and test again. If the
cylinder is stilt low, apply a small amount of oil into the
cylinder to seal the rings and repeat the test, If compression
comes up - the rings are faulty.

Abnormally high readings on all cylinders indicates heavy

carbon accumulations, a condition that might be
accompanied by high pressures and noise.

NOTE: In case of severe vibrations and detonation noise, the
cause may be fuel injector problems, see FUEL INJEC-
TORS. Poor fuel qualisy, contaminates and loss of positive
Juel pressure to the injection pump will result in injector
faults.

‘When re-installing the glow plugs use anti-seize compound.

COMPRESSION TESTER

ADAPTER

f __—— INECTOR OR
GLOW PLUG HOLE

WESTERBEKE
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ALTERNATORS TESTING/TROUBLESHOOTING

#10 ORANGE B
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) CASE GROUND
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DESCRIPTION

The following information applies to the standard alternators
that are supplied with WESTERBERE’S Engines and
Generators.

ELECTRICAL CHARGING GIRGUIT

The charging system consisis of an alternator with a voltage
regulator, an engine DC wiring harness, 2 mounted DC
circuit breaker and a battery with connecting cables. Because
of the use of integrated civenits (IC’s), the electronic voltage
regulator is very compact and is mounted internaily or on the
back of the alternator.

It is desirable to test the charging system (alternator and
voltage regulator) using the wiring harness and electrical
loads that are a permanent part of the system and will then
provide the technician with an operational test of the
charging system as well as the major components of the
electrical system.

ALTERNATOR DESGRIPTION

The stator is connected to a three-phase, fulf-wave bridge
rectifier package which contains six diodes. The bridge
conyverts the AC generated in the stator to a DC output for
battery charging and accessories,

Power to the regulator and the field of the integral regulator
altemator is provided by the field diode (or diode trio)
package contained in the alternator.

These alternators produce a rated cutput of 50 or 51 amps.
rated output is achieved at approximately 6000 alternator
rpm &t an ambient temperature-of 75°F (23.8°C), The
altesmators are designed to operate in an ambient temperature
range of -40° to 212°F (-40° to 100°C).

VOLTAGE REGULATOR

The integral voliage regulator is an electronic switching
device which senses the system voltage level and switches
the voltage applied to the field in order to maintain a proper
system voliage.

The regulator design utilizes afl-silicon semi conductors and
thick-fitm assembly techniqnes. After the voltage has been
adjusted to the proper regulating valve, the entire circuit is
encapsulated to protect the circuit and the components from
possible damage due to handling or vibration.

ALTERNATOR TROUBLESHOOTING

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

A\ WARNING: 4 working alternator runs hot. A failed
alternator can hecome very hof. Do not touch the
alternator uniil if has cooled.

LOW BATTERY/FAULTY CIRCUIT

If the starter only moans or makes a clicking sound instead
of spinning the engine to life it is likely a low battery or.a
faulty connection in the starting circuit and not an alternator
problem.

PRELIMINARY INSPECTION

Before starting the actual alternator and voltage regulator,
testing the following checks are recommended.

1. Make certain your aliernatos is securely mounged,

2. Check the drive belis for proper tension. Replace the belt
if it is womm or glazed.

3. Check that afl terminals, connectors and plugs are clean
and tight. Loose or corroded connections cause high
resistance and this could cause overcharging,
undercharging or damage to the charging system, Badly
corroded battery cables could prevent the battery from
reaching a fully charged condition.

. Check the condition of the battery and charge if necessary,
Alow or discharged battery may cause false or misleading
readings in the tests,

NOTE: An isolator with a diode, a solenoid, or a battery
selector switch is ustally mounted in the circuit to isolate
the batteries so the starting battery is not discharged along
with the house batteries. If the Isolator is charging the
starting battery but not the house battery, the alternator is
OK and the problem is in the battery charging circuit,

—_—
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ALTERNATORS TESTING/TROUBLESHOOTING

TESTING THE ALTERNATOR

A\ CAUTION: Berore starting the enging make
cerlain that everyone is clear of moving parts! Keep
away from sheaves and helts duriny test procedures.

1. Start the Engine.

2. After the engine has run for a few minutes, measuxe the
starting battery voltage at the battery terminals using 2
multimeter set on DC volts.

a.If the voltage is increasing toward 14 volts, the
dlternator is working.

b.If the voltage remains around 12 volts, a problem
exists with either the alternator or the charging circuit;
continue with Steps 3 through 6.

7 7
o

7
4

MERASURING
BATTERY VOLTAGE

(ENGINE RUNNING)

o

DRSO,

oy .
4 .

3. Turn off the engine. Inspect all wiring and connections,
Ensure that the battery terminals and the engine ground
connections are tight and clean

4. If abattery selector switch is in the charging circuit,ensure

that it is on the correct setting.

Tarn on the ignition switch, but do net start the

engine.

6. Check the battery voltage. If your battery is in good
condition the reading should be 12 to 13 volts.

ERBEKE
Engines & Generators
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TESTING THE OUTPUT CIRCUIT

MEASURING =
BATTERY VOUTAGE | '20) |
genimon on TS
ENGINE OFF) ) 2567

1. Connect the positive probe to the output terminal B and

2.

connect the negative probe to ground.

Wiggle the engine wiring harness while observing the
voltmeter. The meter should indicate the approximate
battery voltage, and should not vary. If no reading is
obtained, or if the reading varjes, check the alternator
output circuit for loose or ditty connections or
damaged wiring.

3. Start the engine.

Repeat the same measurement, the negative probe to
ground, the positive probe to B with the engine running.
The voltage reading should be between 13.5 and 14.5
volts. If your alternator is over or under-charging, have
it repaired at a reliable service shop.

If the previous test reads only battery voltage at
terminal B, use the meter to measure the DC excitation
terminal. If 12 volts is not present at exciter terminal R,
inspect the wiring for breaks and poor connections.
Jump 12 volts from a 12 volt source (such as the
battery) and operate the alternator. If the voltage output
is 13-14 volts, . . then the alternator is OK.

7

T
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ALTERNATORS TESTING/TROUBLESHOOTING

TESTING THE EXCITATION CIRCUIT

1. Connect the positive (+) multimeter probe to the
excitation terminal R on the alternator and the negative
(~) lead to ground.

2. Turn the ignition switch to the on pesition and note
the multimeter reading. The reading should be 1.3 to
2.5 volts (see illustration). OUTPUT TERMINAL

TESTING THE CITER
EXCITATION Fr)éﬁmmAL
CIRCUT R
(ENGINE

RUNNING) %//W/i//////%

S|

}7 .

4

rotor field circuit probably is shorted or grounded.

4. Tf the reading is between 6.0 and 7.0 volts, the rotor
field circuit probably is open.

5. I no reading is obtained, an open exists in the
alternator-excitation lead or in the excitation cirenit of
the regulator. Disconnect the lead from exc terminat R.
Connect the positive multimeter probe to the excitation
lead and the negative multimeter probe {o ground,

If the multimeter now indicates an approximate battery
voliage, the voltage regulator is defective and must be
replaced. If no voltage is indicated, check the
excitation circuit for loose or dirty connections or
damaged wiring.

_OUTPUT TERMINAL

B EXCITER

CHECKING THE SERVICE BATTERY

Check the voltage of the service battery. this bettery shouid
have a voliage 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 wiring and connections, the solenoid,
isolator, batiery switch, and the battery itself.

‘When the problem has been solved and before the alternator
is back in operation, take the time to tighten and clean the
terminal studs. Also clean the connecting terminals from the
wiring harmess.

ALTERNATOR REPAIR

If tests indicate a failed alternator, it will need to be disas-
sembled and repaired. Any good alternator service shop can
do the job.

ROTE: WESTERBEKE'S Service Monual has detailed
instructions for the disassembly and repair of their
standard alternators.

BATTERY CARE

The minimum recommended capacity of the battery used in

the engine’s 12 volt DC comtrol circoit is 600 — 900 Cold

Cranking Amps (CCA). .

Review the manufacturer’s recommendations and then

establish a systematic maintenance schedule for your

engine’s starting batteries and house batteries.

M Monitor your volimeter for proper charging during
engine operation.

M Check the electrolyte level and specific gravity with a
hydrometer.

W Use only distilled water to bring electrolytes to a proper
level,

M Make certain that battery cable connections are clean and
tight to the battery posts (and to your engine}.

TESTING THE — TERNINAL
CHCUIT &\ REMOVE FROM
gﬂg};}g ) \wimmm ]
RUNNING ;

)
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DIGITAL GONTROL BOX

GENERATOR FREQUENGY ADJUSTMENT (HERTZ)

CAUTION: When changing the generator frequency setting on
the ECU. Turn off the 20 amp DC breaker on the control
box., Turn it back on after the setting has been changed,

FREQUENGY FAULY

Frequency is displayed on the LCD display screen while the
engine is running in RPM and frequency (hertz).

The ECU is receiving a low AC voltage signal and hertz
signal from the MPU which is positioned on the bellhousing
over the flywheel ring gear teeth. The ECU interprets this
signal as both RPM and hertz. ‘

OFF

WHEN GHANGING THE GENERATORS
FREQUENGY (50/60 HZ) SWITGH #1 SR
ON THE GONTROL PANEL ECU
BOARD MUST BE SWITGHED:

ON FOR 50 HZ AND OFF FOR 60 HZ,

CONTROL BOX
INTERNAL COMPONENTS

AN

GAUTION (WESTEBLINK ar RNEA-2000):
The glectronic componenis in the Digital
Diesels draw a very small amount of
amperage (milli-amps) from the
gengrator’s starting battery when the
unit is in a static state. This maybe as
muchas 50 milli-amps for the system
ECY and 50 milli-amps for each display.
This can be as much as 72 amp-hours in a months

time with no gencrator use, It is not necessary to be.
concerned with this slight amperage draw during normal
seasenal use. Howevey; if the generator set is not to be
usedfor o number of months, sich as winter storage, it is
bestto discounect the DC power to the generator with a
NMEA-2000 systers or shut off the DC breaker on the
generator’s control box for ¢ WESTERLINK system.

SF

-
X
B

RS
SRR ROROR
NSRS

M,

/0

NMEA 2000

NOTE: Keep in mind that the Westerbeke generator maybe
the DC power supply for the vessel’s NMEA-2000 network.

AT

Should this signal vary approximately 2-% cither up or
down, a frequency fanlt shut down will occur, initiated by

the ECU. The red faflure LED on the display panel will
illuminate, the frequency LED will tusn from green to amber #
and the LCD display screen will show the fanlt text
“overspeed”.

NOTE: If ihe unit shuts down for an underspeed condition, the
same fault test “overspeed” will show on the screen, but the
frequency LED will BLINK.

e

TESTPORT

oo, ]

I

CEEEEERD)

LCD TISPLAY PANEL

TEE

NOTE: DURING OPERATION THE COLOR
OF THE LCD DISPLAY MAY VARY.
CAUSED BY HEAT, THIS IS NORMAL

20 AMb DC AND NO CAUSE FOR CONCERN,

BREAKER

RBEKE
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1.6KW/5.5KW GENERATOR
WIRING DIAGRAM #52414
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SPECIFIGATIONS - 7.6/5.7KW EDT GENERATOR

ENGINE SPECIFICATIONS

Enging Type

Agpiration

Governor
Combustion Chambar
Bore & Stroke

Pision Displacement
Firing Order

Direction of Rotation
Compression Ratio
Weight

Fuel Consumption

1800 rpim FAL
1500 rpm FL

Inclination

Generator Power Take Off

Compression Prassure
{Limit of Difference
Between Cylinders)

Valve Timing

Spill Timing (Static)
Valve Seat Angle

Engine Speed

Valve Clearance
{engine cold)

Injector Pressure

General

Fuel

Fuel injection Pump
Nozzle

Fuel Fiter

Air cleaner

Alr Flow
{engins combustion)

Diese!, four-cycle, three-cylinder, frash
water-cooled, vertical in-line overhead valve
mechanism (11 Hp at 1800 rpm maximum).

Maturaliy aspirated

Elgctronic

Swirl type

2.99 x 2.76 inches (76 x 70 mm)
59.00 cubic inches {0.952 liters)
1-3-2

Clockwise, when viewed from the front
23:1

407 1bs {185 kgs)

(.78 gph (2.9 Iph)

0.58 gph (2.2 Iph)

Continuous 25° In ali directions
Temporary 30° {not to exceed 30 min.)

11 Hp @ 1800 rpm
9 Hp @ 1500 rpm

TUNE-UP SPECIFICATIONS

398 psi (28 kafem2) at 280 rpm limit

(47.2 psi (3.0 kg/om2})

intake Opens 17° BTDC
Intake Closes 47° ABDG

Exhaust Opens 51° BBOG
Exivaust Closes 13° ATDC

15°BTDC£.5°

Infake 45°
Exhaust 45°

1800 rpm 60 Heriz
1500 rpim 50 Hertz

Intake and Exhaust 0.010 Inches (0.25 mm}

1920 + 71 - 0 psi (135 + 5 - 0 kg/ern2)

Cpen flow, self biseding - self piming

No. 2 diesel off (cetane rating of 45 or highar)
In-line plunger, Bosch type

Cartridge type

Spin-on type

Alr tlow sllencer system

24.6 cim (0.697 cimm)

Starting Battery 12-Volt, {-) negative ground

Battery Capacity 800 - 1000 Cold Cranking Amps (CGA)
DG Charging Atternator 50 Amp rated, beit driven

Starter 12-Volt, reduction gear, 1.2 KW
Starting Ald Glow plugs, sheathed type

DG No-Load Current = 2% of rated amps

DG Cranking Current 150 - 175 Amips {enging cold)

General Fresh water-cooled block, thermostaticaliy-
cantrolled with heat exchanger.

Operating Temperature 170-190° F (77 - 88°C)

Fresh Water Pump Centrifugal type, metal impeller, belt-driven

Raw Water Pump Positive displacament, rutiber impeller,
gear-driven.

Raw Water Flow, 6.5 US gpm (25.8 Ipm) (measured

at 1800 rpm befere discharging into the exhaust elbaw).

System Capacity 4.0 ots (3.79 liters)

(fresh water}

LUBRICATION SYSTEM

Generat’ Prassure fed system with external relisf valve
Qil Filter Full flow, paper elemant, spin-on type
Sump Capacity 3.2 U.8. qts (3.03 liters)

(not including filter)

Operating Oil Pressure
{engine hot}

Qil Grade

plus filter/cooter assembly
35 - 55 psi (2.5 - 3.8 kg/em?2)

AP| Specification GF or 0G-4,
SAE 30, 10W-30, 15W-40

AC GENERATOR (SINGLE PHASE)

General - Single Phase Brushiless, four-pols, ravolving field sealed
lubrlcated single beating design.
Reconnectabla single phase for 120/240 volts
with solid state voltage regulator.

120 or 120/240 Volts - 60 Hertz
230 Volts - 50 Heriz

Voltage - Single Phase

Voltage Regulation +5% no load to full load
Frequency Regulation 40,05 Hertz no load to full load
Rating (Volts AG) 7.6 KW - 80 Hertz (1800 rpm)

120 Volts - 63.3 amps

120/240 Voits - 63.3/31.7 amps

5.7 KW - 50 Hertz (1500 rpm)

230 Volts - 24.8 Amps

GENERATOR COOLING :

Air Raquirements 200 cfm (5.86 crmy)
{60 Hertz @ 1800 rpm)
Note: Increase air supply 15% for 50 Hertz operation @ 1500 rom
Englne Combustion 31,2 ¢fm (0.57 cmm)
Air Requirements
{60 Hertz @ 1800 rpmy)

NOTE: Forced ventifation sfiould be provided to maintaln the generator
compartment temperaiures below 104°F (40°C)

WESTERBEKE
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SPECIFICATIONS - 5.5/5.0KW EDC GENERATOR

ENGINE SPECIFICATIONS
Engine Typa Diesal, four-cycle, thrae-cylinder, fresh
water-coaled, vertical in-lina ovarhead valve
mechanisin (9.2 Hp at 1800 rpm maximum).
Aspiretion Naturatly aspirated
Governor Electronic
Combustion Chamber Swirl type
Bore & Strake 2.76 x 2.76 inches (70 x 70 mm)
Piston Displacement 49.31 cubic inches (0.808 liters)
Fiting Ordar i-3-2
Direction of Rotation Clockwisa, when viewad from the frant
Maximum Torque 27 b (3.4 kg-m)
{at 1800 tpm})
Comprassion Ratio 23:1
Waight 373 Ibs (169 kgs)
Fuel Consumption
1800 rpm F/L 0.61 gph (2.3 Iph)
1500 rpm FAL 0.54 gph (2.1 Iph}
Inclination Continuous 25° in all disctions

Temporary 30° (not to exceed 30 min.)

TUNE-UP SPECIFICATIONS
Compression Pressure 398 psi (28 ko/fom2) at 280 rpm limit

(Limit of Difference
Betwaen Cylinders) (47.2 psi {3.0 kg/em?2})
Valys Timing Intake Opens 19° BTDC
Intake Closes 51° ABDC
Exhaust Opens 51° BBDC
Exhaust Closss 19° ATDG
Timing Spil 15° BTDC £ .5°
Valve Seat Angle Infake 45°
Exhaust 45°
Engine Spead 1800 rpm 60 Hertz
1500 rpm 50 Heriz
Valve Clearance Iniake and Exhaust 0,098 inches (0.25 mm)
(engine cold)
Injector Pressure 1988 + 142 psi (140 + 10 kglem?)

AC GENERATOR (SINGLE PHASE)

General - Single Phasa Brushless, four-pole, revolving field. Self-exciting
capacitor saturated fleld excitatlon. Pre-lubri-

cated, single-bearing design

120 Volts - 60 Hertz
230 Volts - 50 Hertz

Voltage - Single Phase

Voltage Regutation 5% no load to full load
Frequency Regulation .5 Heriz no load to full load
Rating (Volts/Amps AC) 60 Hertz {1800 rpm) 120 Volts 44.8 Amps

50 Heriz {1500 rprm) 230 Volts 21.7 Amips
Efectromagnetic Excesds requiremants for most maring radio
infarference level telephanes and standard televisions. Meats CE

(Certifled Europe) requirements.

—

Starting Batiery 12-Vof, {+) negaive ground

Battery Capacity 860 - 1060 Cold Granking Amps (CCA)

Starter 12-ot, reduction

Starting Aid Glow piugs, sheathed type

DG Cranking Current 150 - 175 Amps (engine cold)

DG Charging Belt driven 50 amp alternator-intemal regulator

General
Fuel
Fug! Injection Pump

Open flow, seif bleading - self priming
No. 2 dlesel oll (cetane rating of 45 or higher)
In-line plunger, Bosch type

Fuel Injsction Timing 15°BTDC £ 5°

(spili timing)

Nozzle Throttle type

Fusl Fitter Gartridge

Air cleaner Air intake silencing system

Air Flow 31.2 ¢im (0.5787 cmm)

{engine combustion)

General Frash water-cooled block, thermestatically-
controlfed with heat exchanger.

Operaling Temperature 170-190°F (77 - 88°C)

Fresh Water Pump Centrifugal type, metal impeller, belt-drivan

Raw Water Pump Positive displacement, rubber impeller,
mechanically-driven.

Raw Water Flow, 6.5 - 7.0 US gpm {24.6 - 26.5 \pm) {measured

at 1800 tpm befare discharging into exhaust elbow).

System Capacity 4 s (3.79 liters)

(fresh waten)

LUBRICATION SYSTEM .
General Pressure fed system by gearad pump,
Qil Filter Full tlow, paper element, spin-on type.

Sump Capacity 3.2U8. qts (3.03 liters).
(not Including filker)

Operating Oif Pressure
{engine hof)
Oil Grade

35- 55 psi (2.5 - 3.8 ka/ema).

APl Specification GF or CG-4,
SAE 30, 10W-30, 15W-40.

GENERATOR COOLING

Cooling Cast Centrifiigal blower, direct connected.
Air Requirements 175 - 200 ¢fm (4.95 - 5.66 cmm)

{80 Hariz @ 1800 rpm)

NOTE: Increase air supply 15% for 50 Hertz operation @ 1500 rpm.
Engine Combustion 31.2 ¢im (0.57 cmm)

Air Reguirements

{60 Hertz @ 1800 rpmj

NOTE: Forced ventilation should be provided to maintain the generator
compartment temperatures below 104°F (4P )

WESTERBEKE
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GENERATOR INFORMATION

USE OF ELEGTRIC MOTORS

The power required to start an electric motor is considerably
more than is required to keep it running after it is started.
Some motors require much more current to start them than
othexs. Split-phase (AC) motors tequire more curtent to start,
under similar circumstances, than other types, They are com-
monly used on easy-starting loads, such as washing
machines, or where loads are applied after the motor is
siarted, such as small power tools. Because they require 5 to
7 times as much current to start as to run, their use should be
avoided, whenever possible, if the eleciric motor is to be dri-
ven by a small generator. Capaciior and repulsion-induction
motors require from 2 to 4 times as much current to start as
to run. The current required to start any motor varies with the
load connected to it, An electric motor connected to an air
compressor, for example, will require more current than a
motor to which no load is connected.

In general, the current required to start 115-Volt motors connected
to medium starting loads will be approximately as follows:

MOTOR SIZE AMPS FOR AMPS FOR
(HP) RUNNING STARTING
(AMPERES) (AMPERES)
/6 32 6410 224*
17 46 9210 322"
113 52 104 10 728"
12 72 1440 29.2%
3/ 02 20410408"
i 13 261062

*NOTE: In the above table the maximum Amps for Starting is
more for some small motors than for larger ones. The reason
Jfor this is that the hardest starting types (split-phase) are not
made in larger sizes.

Because the heavy surge of current needed for starting
motors is required for only an instant, the generator will not
be damaged if it can bring the motor up to speed in a few
seconds. If difficulty is experienced in starting motors, turn
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 its full capacity as
indicted on the generator’s data plate. The output voltage
should be checked periodically to ensure proper operation of
the generating plant and the appliances it supplies. If an AC
voltmeter or ampere meter is not installed to 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 volts only, it is recommended
that the generator’s AC terminal block be configured to pro-
vide one 120 volt AC hot leg for the vessel's distribution

panel. This will ensure good motor starting response front the

generator,

Generator Frequelinv Adjustment

Frequency is a direct result of engine/generator speed, as
indicated by the following:

B When the geperator is run at 1800 RPM, the AC voltage
ouiput frequency is 60 Heriz.

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

Therefore, to change the generator’s frequency, the genera-
tor’s drive engine’s speed must be changed. A reconfiguration
of the AC output connections at the generator is also neces-
sary.

Generator Maintenance

B Maintaining reasonable cleanliness is important.
Connections of terminal boards and rectifiers may
become correded, and insulation surfaces may start con-
ducting if salis, dust, engine exhaust, carbon, etc. ate
allowed to build up. Clogged ventilation openings may
cause excessive heating and reduced life of windings.

B For unusually severe conditions, thin rust-inhibiting
petroleumn-base coatings, should be sprayed or brushed
over all surfaces to reduce rusting and corrosion. Typical
materials suggested are Daubert Chemical Co. “Non-
Rust AC-410” and Ashiand “Tectyle 506™ or equivalent,

M In addition to periodic cleaning, the generator should be
inspected for (a) tightness of all connections, (b) evidence
of overheated terminals and (c) loose or damaged wires.

M The drive discs on single bearing generators should be
. checked periodically if possible for tightness of screws

and for any evidence of incipient cracking failure. Discs
should not be allowed to become rusty because rust may
accelerate cracking. The bolts which fasten the drive disc
to the generator shaft must be hardened steel SAE grade
8, identified by 6 radial marks, one at each of the 6 cor-
ners of the head.

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

B Examine bearing at periodic intervals, No side movement
of shaft should be detected when force is applied. if side
motion is detectable, bearings are wearing or wear on
shaft of bearing socket outside bearing has occurted.
Repair must be made quickly or major components will
tub and cause major damage to generator.

WESTERBEKE
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7.6/5.7KW EDT GENERATOR SINGLE PHASE

DESCRIPTION

This generator is a four-pole, brushless, self-excited generator
which requires only the driving force of the engine to pro-
duce AC output. The copper and laminated iron in the exciter
stator are responsible for the self-exciting feature of this gen-
etator. The magnetic field produced canses an AC voltage to
be induced into the related exciter rotor windings during rota-
tion.Diodes located in the exciter 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 AC voltage which is
supplied to aload. A step down transformer is connected in
parallel to the AC output of the main stator. An AC voltage is
produced in the auxiliary windings of the transformer and the
main stator and is, in turn, supplied to a full-wave bridge rec-
tifier, The rectifier produces a DC voltags to further excite
the exciter stator windings, enabling the generator to produce
arated AC output,

WHITE i

Gircuit Breaker -

A circuit breaker is installed on all WESTERBEKE genera-

tors. This clrcuit breaker will automiatically disconnect gener-
ator power in case of an electrical overload. The circuit
breaker can be manuaily shmt off when servicing the genera-
tor to ensure no AC power is coming from the generator to
the vessel,

NOTE: This circuit breaker is available as a WESTERBEKE
add-on kit for earlier model generations; contact your
WESTERBEKE dealer.

GIRGUIT BREAKER

BREAKER PART NUMBRS

60Hz - 42707
50Hz - 42705
INTERNAL WIRING FOR
12 STUD BT GENERATOR
T T T M AC
: | D | T
————————————— 1 E 6
' T
+ L A 4 1 g g M
| ‘ —o—— - 0 1
} 3
I B I 1 ] 2 A
| -b}' 1 | 2 r 7 v
! : i s P
— | e 0
|L. 2 —— L 3 Iwmv BLK E
i wl LRS- 1 @
o] i
‘ ﬁ | WHT/GREEN s
ORANGE 8 _._____l' 'lrl
oe | P
AC

GREEN -

A, EXCITER STATOR WINDING
A - 1 Exciter Stator Windings

B. EXCITER ROTOR and FIELD
1, Auxiliary Windings (A-B - C)
2. Diodes (6}
3. Rotating Field Windings
4, Pozi Resistor

C. MAIN STATOR
1. Main Stator Windings
2, Main Stator Windings
3. Main Stator Auxiliary Windings

D. COMPOUND TRANSFORMER
1. Compound Transformer Windings
2. Compound Transformer Windings
3. Compound Transformer Auxiliary Windings

Resistance readings and voltage checks can be accessed
easily for the components in the exciter cirenit A, G, C-3 and
D-3 by locating the color coded wires at the connection
points shown on the above schematic. When checking
winding resistance values be sure to lift both of the
component’s electrical connections.

G. BRIDGE RECTIFIER

@MLI’BEKE_
Engines & Generators



7.6/5.7KW EDT GENERATOR TROUBLESHOOTING

The following troubleshooting chart is designed to give
insight into problems which may be encountered with the BT
brushless generatots operating on compound transformer reg-
ulation. Owing to the simplicity of the equipment and con-
trols, troubleshooting is relatively easy, once the relationship
between cause and effect is understood. Most potential prob-
lems are covered in the text of this guide; however should an
omission or an error be found, we would greatly appreciate
your notifying us of it

Keep in mind that a basic fundamental knowledge of electric-
ity is required for this troubleshooting, and always remember
that lethal voltages are present in the circuitry; therefore;
eXxtreme caution is essential when troubleshooting a genera-
tor. :

Only a few basic tools are necessary for diagnosis and repair.
These are hand tools: an amp probe and a quality volt-ohm-
meter capable of reading less than one ohm due to the preci-
sion required in reading component winding resistances.

Before attempting any repairs, get a clear an explanation of
the problem as possible, preferably from an individual wit-
nessing the problem. In some cases, this may bring 1o light a
problem which is related to the method of operation rather
than equipment fault. Bring basic repair tools with you on the
initial trip to the problem equipment, such as: diodes and
bridge rectifier, so that if the problem should be found in one
of these easily replaceable parts, the problem can be reme-
died early and efficiently.

REFER TO THE INTERNAL WIRING DIAGRAMS WHEN
PERFORMING THE FOLLOWING TESTS.

TROUBLESHOOT THE GOMPONENTS IN THE FOLLOWING ORDER:

1.

LOW VOLTAGE 60-100 VOLTS AC

OMPO CHECKS:

B ROTOR COMPONENTS

B2. EXCITER ROTOR DIODES

B3. ROTOR FIELD WINDING

Bi. EXCITER ROTOR WINDING(S) a/h,c.
A 1-132 EXCITER STATOR WINDING(S).

NO AC VOLTAGE OUTPUT

MAIN STATOR, ROTOR COMPONENTS, TRANSFORMER

COMPO

CHECKS:

€ 142 MAIN STATOR WINDING
B 1 pOSI RESISTOR
B 2 DIODES (4-6 OPEN/SHORTED)

D 1+2 COMPOUND TRANSFORMER WINDING
B 3 ROTOR FIELD WINDING

3.

RESIDUAL VOLTAGE EXCITER CIRCUIT FAULTY

COMPONENT CHECKS:

A 14142 EXCITER STATOR WINDING(S)
G BRIDGE RECTIFIER
D 3 TRANSFORMER AUX. WINDING
€ 3 MAIN STATOR AUX. WINDING

7] WESTERBEKE
Engines & Generators
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71.6/5.7KW EDT GENERATOR SINGLE PHASE

NO-LOAD VOLTAGE ADJUSTMENT ¢ After the no-load hertz adjustment is made, the no-load
) voltage may need to be readjusted. In most cases, if the

1. Voliage adjustment is made with the generator regulation generator was producing the correct no-load voltage at

.
Sansai”

being governed by the compound transforrer, the previous hertz setting, it would be correct at the
2. Operate the generator, apply a moderate load momentar- changed hertz setting.

ily and remove it. Note the voltage output from the gen- Tn the event it needs adjustment, adjust the shim thick-
erator’s 120 volt leg(S} (230 volt 50 heriz). The no-load ness under the laminated steel bar of the ransformer.
voltage should be between 121 - 124 volts at 61.5 - 62 60 hertz:  no-load voltage, 121 - 124 volis.

hertz (234 - 238 volts at 51,5 - 52 hertz), 50 hestz:  no-load voliage, 234 - 238 volts,

NOTE: T7e no-load voltage should be adjusted to the volt- d. Load the generator to the rated amperage output corre-
age produced by the generator once started and a sponding to the hertz speed of the generator,

 momentary load should be applied to excite the trans- Rated Loaded Speed

Jormer and then removed. The voltage produced by the 60 hertz: loaded speed, 59.5 - 60.0 hertz

generator after this momentary load is removed is no- 50 hertz: loaded speed, 49.5 - 50.0 hertz

load voltage. Maximum voltage drop acceptable at fisll rated output
. {amps)

60 hertz: 108 - 110 volts

50 hertz:  215- 220 volts

Should the voltage drop below the proper rate, loaded

excitation can be increased to raise this voltage by

3. Toaise or lower the voltage, shims of varying thickness
{non-conductive material) are placed or removed from
under the steel laminated bar on top of the compound
transformer. The material used for shimming should not
soften at temperatures in the 176° F (80° C) range. A

small reduction in no-load voltage (1 to 3 volts) can rTeposmomng the comnection on the Voltage Conniection
sometimes be accomplished by gently tapping the top of erminal
the laminated stee} bar to reduce the gap between the TERMINAL BLOCK WIRING CONNECTIONS

Winding Connections Needed To Obtain Tae Proper Voltage and Frequency
3 2 11 7 8

Generator Fr‘equgnsv _ . 11 110V 50 1z
1. Frequency is a direct result of engine/generator speed:

1800 tpm = 60 hertz; 1500 rpm = 50 hertz 10
2. Tochange generator frequency follow the steps below. L2 3 2 7 8. N 230VEDHz
a. Configure the AC terminal block for the desired volt-
age frequency as shown below. Ensure that the case WM W

ground wire is connected to the comrect terminal block

existing shims and the transformer core,

<
2
P
-
o

10
neufral ground stud. § 8 44 8
NUTE:.T?ze whi.te/green ground wire may be removed in 3 5 11 7 8
those installations where the AC circuit has a separate LU0 .
neutral t_md ground circuit. This will prevent the unit N | el 120V 60 Hz
from being a ground source in the vessel. | (OO,
b. Start the engine, monitor voltage and adjust engine no- 64 % - 41 : : 180
load speed. Adjust the throtile arm or the throitle stop &vﬁmmwmu_rm_.
screw to produce engine speed desired. ‘ 240V 60 Hz
60 hertz:  no-load speed,  61.5 - 62.0 herz.
50 hertz:  no-load speed,  51.5 - 52.0 hextz. 6, ~8 44 o, 10
15 S0Hz 230v SoHz
To © aTD 0O 120v 80Hz 120/240v 60Hz
The frams ground wire must o TT O D
be mawed when changing o0 v e o oo 4o o
frorn 115 volis and 110/220 @ e @ /
volts S0 herizto 230 volts : ) ® @ ﬁ ¢ @
50 hetkz. From making con- N o @ N @ @
nections to the AC tenminal N N = (X118 AT S (T e
block, uss terminal ends for 1 1 “T = { T;:E:ENE EE;:BZ% SE.?:gs""'usﬁ‘u:
14 tnch studs that witl .
acceptmut-strand copper £3 EE"- : ?§§“E§3§:§%§§3:32°7"H5E e mi l
wire szed forthe amperage 232 B I e o] =5
rating fom ihe hot lead con- 55 =, [OI01:] st 23| i
nection. The frame ground . T g3 || ©% : :
wireiswhite or white with a a ve k ‘1 . 1-P=
green stip. 4 connects b ) z
bertwizen the neutral stud et 00 eSnRecTion = Lom = —
am he generator frame. Lo o ==

WHEN WiRING 120V760K;
m s WALR IS REQUIRED BETHEEN

O LOAD CONNECTIONS =
Engines & Generators
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7.6/5.7KW EDT GENERATOR SINGLE PHASE

INTERNAL WIRING FOR
12 $TUD BT GENERATOR
Y~ N ~ - 7 AC
I C L D ! T
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GREEN =L VELLOW
RESIDUAL VOLTAGE CHECK a, Apply 12 volt DC excitation to the exciter stator wind-

L

.Residual Voltage 18 - 22 volis AC.

NOTYE: The amount of no-load voliage produced by the
generator can be an indicator of where in the generator
the problem/fault may lie.

This voltage is the AC voltage produced by the generator
from magnetism in the exciter stator field. This voltage is
measured between the AC neutral and hot teg(s) with no-
load on the generator running at its her{z.

The presence of residual voltage is an indication that the
following generator components are OK:

1. Exciter Rotor (B-1 a, b, & ¢) & (B-2)

2. Rotating Field (B-3)

3. Main Stator (C-1 & C-2)

4. Compound Transformer (D-1 & D-2)
The fault lies in one or more of the following compo-
nents in the exciter circuit:

A. Exciter Stator (A-1)

B, Bridge Rectifier (G)

C. Main Stator Auxiliary Windings (C-3)

D. Compound Transformer Auxiliary Winding (D-3)
Twelve (12) volts DC excitation of the exciter stator
windings should cause the generator to produce between
125 - 135 volts AC between each hot lead and the neu-
tral, (Twelve volis DC is applied between the lifted (4)
and (=) leads of the bridge rectifier, + to -+ and — to —.)
Comrect voltage produced with twelve volis DC excitation
indicates the fault is in one or more of the above listed
components B, D or E. If the generator does not produce
125~ 135 volts AC, then include A and C,

The absence of any voltage from the generator indicates a
fault with the main stator windings C-1 and C-2 and/or
the compound transformer windings D-1 and D-2, Other
failed components that can produce this same no-voltage
output are the posi-resistor in the exciter rotor and fonr or
more failed diodes in the exciter rotor,

[:} WESTERBEKE
Engines & Generators
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ings as explained in paragraph 2, A fault in the main
stator and/or compound transformer windings such as a
short will cause the generator engine to load down and
the shorted windings to eventually produce smoke as
the excitation is continued.

4. Voltage output greater than residual and less than the
rated output indicates a fault in the exciter rotor/field B-1,
B-2, B-3. Excitation of the generator as explained in
parapraph 2 should produce a partial rise in voltage out-
put and, when removed, the voltage will return to the
original low output.

FROM OC ()
BLACK

START MOTOR  /

DG {+)
ORANGE

POSITIVE {+)

ORANGE * BRIDBE

REGTIFIER

EXCITING THE GENERATOR
WITH 12 VOLTS
KEEP THE EXCITER CIRCUIT
POLARITY GORRECT:
DG + lo LED and
DE - o the Ground Case.

NOTE: Current model bridge
rectifiers are configured
differently, but + and - are
still located at the corners.



BRIDGE RECTIFIER

The bridge rectifier is supplied AC voltage from the auxiliary
windings in the generator stator (C-3) and the compound
transformer (D-3). The AC voltage measured across the AC -
terminals of the rectifier during engine operation is as fol-
lows:

120 Volts 120/240 Volts
N/L F/L NL FL.
17-44 volis AC 17-44 volts AC

Diodes in the rectifier convert this AC voltage to DC and
supply it to the windings of the exciter stator to induce a field
through which the exciter rotor revolves. The DC voltage
measured across the (+) and () terminals of the bridge recti-
fier during engine operation is as follows:

120 Volts 120/240 Volis
N/L F/L N/L FL
8- 17 volis DC 8 - 17 volts DC

Failure of the bridge rectifier will result in a weak field being
produced by the exciter stator windings. A weak field is pre-
sent, due to the magnetism in the exciter stator, which will
cause the generator to produce residual voltage.

BRIDGE RECTIFIER

POINT #1

POINT #4

7.6/5.7KW EDT GENERATOR SINGLE PHASE

Testing The Bridge Rectifier
For Faults With An Ohmmeter
(Meter used: Simpson 260)

1. . Set the ohmmeter scale on RX1 (+ DC) and set the
needle to zero.

2. Connect the positive (+) lead from the chmmeter to point
#4. Taking the chmmeter's negative (-) lead, momentar-
ily conlacLPoims #1, #2, #3, and #5. The ohmmeter
should register no deftection for any of the points
touched. ) -

3. Remove the positive (+) lead from point #4 and connect
the negative () lead to point #4 and, with the positive (+)
lead, momentarily touch points #1, #2, and #3. The chm-
meter’s needle should deflect when each point is touched,
showing a passage of meter voltage through the diodes in
the rectifier.

4, Leaving the negative (-) ohenmeter Jead on point #4,
touch point #5 with the positive (+) lead. No defiection of
the needle should occur.

5. Place the positive (+) lead of the chmmeter on point #1
and the negative (—) lead on point #3. The ohmmeter
should not register any deflection of the needle (no
deflection indicates infinite resistance). Reverse these
connections and the ohmmeter should again register no
deflection. .

If the rectifier fails any of the previous tests (1 -4) itis
defective and should be replaced.

NOTE: Different style/model meters may produce opposite
results from the above tesis.

l:l WESTERBEKE
Engines & Generators
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7.6/5.7KW EDT GENERATOR SINGLE PHASE

EXGITER ROTOR/FIELD

Auxiliary windings group a, b and c¢. Lotate the three tex-
minal points on the exciter rotor for these auxiliary winding
groups. Position the exciter rotor as shown in the illustration
and count off the porcelain knobs from the 12 o’clock point
either left or right to locate terminal points a, b and c.
Measure the resistance value between the pairs of terminal
points A& B, B & C, and C & A. There is no need o unsol-
der these connections unless a faulty reading appears. If this
occurs, unsolder and verify the winding fault, There should
be no continuity found between any of the three terminal
points and the rotor shaft/case ground.

Auxiliary Windings  1.0-1.2 Ohms

31-
SISTOR

YELLOW

EXCITER ROTOR

Rotating Field Windings, Refer to the iliustration above of
the exciter rotor. The field winding connections are noted as
the (+) and () connections of the red & white striped wires.
Measure the resistance value with your ohmmeter between
these two connection points. These connections need not be
unsoldered unless a faulty reading appears. If this occurs
unsolder the connection and verify the resistance reading.
With these connections lifted, there should be no continuity
to the rotor shaft. This would indicate a short to ground with
these field windings.

Diodes. Six diodes are mounted on the exciter rotor; they rec-
tify the AC voltage produced by the three groups of auxiliary
windings to DC voltages and supply this DC voltage to the
rotating field windings.

RESISTANCE VALUE

11 DHMMS THROUGH THE DIODE
11 OHMS

—F ——

INFINITE

INFINITE
BLOCKING

‘The dicdes can be easily checked in place with the use of a
common automotive 12-volt high beamn headlight bulb, some
jumper leads and the generator’s 12 volt starting battery.

A short or an open in a diode can easily be found with the

above without having to unsolder and isolate each diode to
check it with an chmmeter.

NOTE: Astempting to check diodes in place with an chmmeser
will give erroneous readings on the diodes due to the auxil-
tary winding's connections.

When leads are put across the diode, as illustrated, voltage
passes through the diode allowing the headtight to glow brightly.

HIGH BEAM
12 YOLT BULB
GLOWS BRIGHT

12 VOIT
BATTERY

0 \

Reverse the leads across the diode, The diode should block
voltage passing through it, and the headiight should not glow,
or it may glow faintly.

HIGH BEAM 12 VOLT BULB
DOES NOT GLOW/S VERY FAINT

12 VOLT
BATTERY

a. Should the bulb not glow with leads connected in both
directions, the diode is open internaily,

b. Should the bulb glow with leads connected in both
directions, the diode is shorted internally.

In both a and b above, the diode should be replaced.
Check the resistance values of the rotating field windings
and the integrity of the resistors connected between the
field windings.

Rotating Field Windings 7.0-8.0 ohm. (Reading taken
between the two red & white wires commected 1o the (+) and
{-) terminals of the exciter rotor as shown in the illustration.)
Posi-resistor. (Infinite readings between both yellow leads
‘ifted from the (+) and (-) terminals on the exciter rotor.) A
shorted posi-resistor will destroy the rotating field and cause
the AC output voltage to drop to zero.

WESTERBEKE
Englnes & Generators
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7.6/5.7KW EDT GENERATOR SINGLE PHASE

MEASURING RESISYANCE
Main Stator Windings

1. Group #1, The resistance value is measured between the
lified lead #4 from the insulated terminal below the trans-
former and lead #6 lifted from the AC terminal block. In
order to totally isolate the stator windings of group #l,
lead #5 should be lifted from the terminal block.

2. Group #2. The resistance value is measured between the
lifted lead #1 from the insulated terminal below the trans-
former and lead #3 lifted from the AC terminal block, In
order to totally isolate the stator windings of group #2,
lead #2 should be lifted from the terminal block.

Main Stator Windings .20 -.22 Ohms

3. Main Stator Auxiliary Windings are measured between
the doubls leads on the AC terminal of the bridge recti-
fier, unplugged from the rectifier and the double lead cen-
tral prong connection of the regulator plug.

Main Stator Auxillary Windings 1.6 - 1.8 Ohms

NOTE: No continuity should be found between either of
these winding groups or to the generator case.

Compound Transformer

Group 1 measured between Lead #10 at the AC terminal
block and Lead #4 at the junction box, Lift both leads along
with lead #9 at the terminal block.

Group 2 measured between Lead #8 at the AC terminal
block and Lead #4 at the junction block. Lift both leads
along with lead #7 at the terminal block.

Comyound Transtormer Windings 0.619 - 0.021 Qhms

COMPOUND

12 STUD
TERMINAL BLOCK

BRIDGE
RECTIFIER

/N
N i
=

VOLTAGE
CONNECTION

TRANSFORMER 4 .
7

A three connection voltage connection terminal was added to
this cireuit located just below the AC terminal block at the
lower left. Isolate the three numbered #1, #2, and #3 red and
white-striped wires coming onto each of the three terminals.
Lift the black and white-striped leads and the green and
white-striped leads off of their connections on the AC termi-
nal block. Measure the resistance valoe between the #1 red
lead lified from the terminal strip and the black and white
striped lead lifted from the AC terminal block.

Transformer Auxitlary Windings 4.0 - 4.5 Ohms

VOLTAGE CONNECTION TERMINAL

The addition of the three connection terminal is for the
increase or decrease of full-load voltage output. Should full-
load voltage fall below 108 volis, selecting a higher number
terminal strip lead to connect the lead (red or red and white)
will supply a higher AC voltage to the exciter circuit during
full-load conditions, bringing the output voltage of the gener-
ator up,

No-load voltage should be properly adjusted by shimming
the compound transformer: 121 - 124 volts ai 61.5 - 62.0
hertz, The above should not be used as a means of compen-
sating for incorrectly adjusting the generator’s no-load voit-
age.

NOTE: For engine speed/hertz adjustment, see ENGINE
ADJUSTMENTS in this manual.

VOLTAGE CONNECTION TERMINAL

REPOSITION
LEADS

CIRCUIT
BREAKER

BT SINGLE PHASE {12 STUD)
120/60 VOLT CORFIGURATION

/** TERMINAL
W -
WESTERBEKE

Engines & Generators
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7.6/5.7KW EDT SHORE POWER TRANSFER SWITCH CONNECTIONS

230 Volt/50 Hertz Twe Wire Configuration

Notice the repositioning of the white ground lead on the ter-
rinal block to the generator case.

Tf the installer connects shore power to the vessel’s AC cir-
cuit, this must be done by means of the SHORE POWER/
QPF/SHIPS GEN. Set the transfer switch shown in the dia-
grams to the OFF position. This switch prevents simultane-
ous connection of shore power to generator output,

A CAUTION: Damage to the generator can result if
glility shore power and generator output are connecled
af the same time. This type of generator damage is not
covered under the warraniy; it is the installer's respon-
sibilify to make sure all AC connections are correck.

A GAUTION: Heavy motor feads shoulid he shut off
hefore switching shore power to generator power or
vice-versa because voliage surges induced by switch-

may cause damage fo the exciter circuit components in
the generator.

ing with heavy AC loads on the vessel being operated

Shore Power Connections (60 Hertz)
Ship ta Shore Switch (3 Pole)

GENERATOR PH 32008 46 Amps/Pole
) 51' Gz . PH 32009 80 Amps/Pale
LR IE ey PN 32010 125 Amps/Pole
| [______._. PN 32133 200 Amps}Pnle
1
{ i

NEUTRAL

P b | 4
9 @\ | NEUTRAL
{ %—, | NEVTRAL v | swie's Losp

[ GROUND e

SHORE POWER

NOTE: Diagram shows conrections
for a two-wire, 120 volt system. For a
three-wire system, use the dotted lines
for the other hot leg.

J/W’:“-\

RBEKE
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230V 50Hz
&= o
o o 0
o oD
L M Ship to Share Switeh
GENERATOR PN 32008
GROUND 35 PN 32009
PN 32010
PN 32133
- % GENERATOR/SHORE
= 5 SWITCH
= g [--} -~ -
[F1} ] ‘ 3 )L1
g L "L®3 i '
) .:‘i) ’f
- SHIP'S
[ LoAD
2778 N
————i 5 (B
~_(NEUTRAL) 1 = 5! _J
\\_/’
| W, | EES— ¥ T ~
J_ L suies
! i 1. SHORE = GROUND
Lt N = GROUND
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9.9/5.0KW EDC GENERATOR SINGLE PHASE

DESCRIPTION

The BC generator is a brushless, self-excited generator which
requites only the driving force of the engine to produce an
AC output. The stafor houses two sets of windings; the main
stator windings and the exciter windings, When the generator
is started, residual magnetism in the four rotating poles
induces a current in the stator which then generates an even
larger current in the exciter windings. This mutaal build

up of current in the four rotating poles and in the exciter
windings quickly reaches the saturation point of the
capacitor(s) and a regulated energy field is then maintained
in the stator. At the same time, this regulated field produces a
steady voltage in the stator windings which can then be
drawn off the generator’s AC terminals to operate AC
equipment. The generator is a single-phase, reconnectable
120 voit AC two-wire or 120/240 volt AC thres-wire, at 60
hertz; or 110 volt AC two-wire or 230 volt AC two-wire, at
50 hertz. Refer to the SPECTFICATIONS section of this
manual for generator ratings. The generator’s data plate gives
the voltage, current and frequency rating of the generator. An
AC wiring decal is affixed to the inside of the louvered cover
at the generator end. A diagram of the various AC voltage
¢onneciions is provided on the decal. An Integral Controller
(IC) is mounted inside the generator and supplies a
continuous DC charge to the generators starting battery when
the generator is running, For more information see the
INTEGRAL CONTROLLER DC CHARGER section in

this manual,

Circuit Breaker

A circuit breaker is installed on all single phase
WESTERBEKE generators. This circuit breaker will
automatically disconnect generator power in case of an
electrical overload, The circuit breaker can be manually shut
off when servicing the generator to ensure that no power is
coming into the generator.

NOTE: This circuit breaker is available as a WESTERBEKE
add-on kit for earlier model generators; contact your
WESTERBEKE dealer.

BREAKER PART NUMBRS
60 Hz - 42705
50 Hz - 42705

CIRGUIT BREAKER
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5.5/5.0KW EDC GENERATOR TROUBLESHOOTING

The following troubleshooting chart is designed to give
insight info problems which may be encountered with the
single and dual capacitor BC brushless generators, Owing to
the simplicity of the equipment and controls, troubleshooting
is relatively easy, once the relationship between cause and

effect 13 understood.

Keep in mind that a basic fundamental knowledge of
electricity is required for this tronbleshooting, and always
remember that Jethal voltages are present in the circuitry;
therefore, extreme caution is essential when troubleshooting

a generator.

Only a few basic tools are necessary for diagnosis and repair.
These are hand tools; an amp probe and a quality volt-chm-
meter capable of reading less than one ohm due to the
precision required in reading component winding resistances.

Before attempting any repairs, get a clear an explanation of
the problem as possible, preferably from an individual
witnessing the problem. In some cases, this may bring to
light a problem which is related to the method of operation
rather than equipment fault,

Bring basic repair tools with you on the initial trip to the
problem equipment, such as: diodes and bridge rectifier, so
that if the problem should be found in onie of these easily
replaceable parts, the problem can be remedied early and
efficiently. :

3

. Shorter diodes {twa)

Prahlem Probatle Cause Verification/Remedy
Mo AG Output 1. Shorted stator 4. Check stator windings
2. Opsn stator 2. Check stator windings

3. Check diodes on rotor

Regidual Voltage 4 - 6 VACG {Hot N) 1. Faulty capacitor 1. Check capacitor
at o-load 2, Open exciter 2. Chack axciter windings
3. Shorted exciter 3. Check exciter windings
4. Electrical conngctions faulty 4. Inspecticlean angd tighten connections
High AC Qutput at No Load 1. Incorrect voitage tap on capacitor 1. Correct connections
. 2. Incorrect capacitor 2. Verity capacitor rating
] 3. Incorrect hertz ap on capacitor 3. Connect corract Hz tap
Low AC Qutput 60-106Y 1. Fautty rotor winding 4. Check rotor windings

{s looge

2. Faulty diode 2. Check diodes

3. Fauilty capacitor 3. Verify capacitor rating
Voltage Drop Under Load {or at no-load_ | 1. Faulty dlode 1. Check/reptace diode

2. Faulty capacitor 2, Verify capacitar raiings/replace
No Battery Charge/Low Battery Charge 1. Faulty bridge rectifler 1. Check rectiiler diodes

2, Fauity Integral controller 2. Troutleshoot controtler

3. Blown fuse 3. nspect/replace 30 amp fuse

4. Faulty winding 4, Check charge circuit windings
Unstabie Voltage 1. Electricat connections are faultyfloose 1. Check/clearftighten electrical connactions
Noisy Operation 1. Faully suppori bearing 1. Inspect rear rotor carrier bearing

2. Generator votor connection to enging 2. Inspact security of rotor to fiywhesl

P

RBEKE
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5.5/5.0KW EDC GENERATOR SINGLE PHASE

DUAL EXCITER NO-LOAD VOLTAGE ADJUSTMENT NOTE: When chz;nging Hertz produced by the generator, an

- engine speed ddfustment at the throttle arm linkage must be
;ﬁ?ﬁ:ﬁ:ﬁﬁgﬁ; :: igegxﬁoﬁv;ﬁig:e made. The AC output connections on the terminal blocks
co':mectors available for each capacitor "1‘w0 cormectors must be selected for the voltage and Hertz to be produced,
are for Herlz selection. 60 Hextz or 50 Hertz and three The Hertz plug connection at the capacitor must be changed

commectars, #7, #8, and #9, are for no-load voltage adjustment,  Jor 30 Heriz (#5) or 60 Hertz (#6). The frame ground wire

] \ minst be moved when'changing from 115 volts, 50 Hertz to
‘When making Hertz change or no-load voltage adjustments 230 volts, 50 Hertz,

proceed as follows:
1. Shut the generator down. _
2. Select the appropriate Hertz connection to plug into each

A\ IARNING: Capacitors must be discharged before

capacitor #60, 60 Hertz, 1800 RPM ot 50, #50 Hertz, handling as they store electricity and can pack a
1500 RPM. The three other connectors at each capacitor, potentially lethal charge even when disconnected from
#7, #8, and #9, will have an effect on the no-load voltage their power source.

produced by the generator. One contiector from each
group can be piugged into each capacitor. No-load voltage NOTE: Simply cross the capacitor’s two terminals with an

will increase or decrease approximately 4 - 6 AC volts insulated (plastic handle) screwdriver. This will discharge
between connectors used in any pair combination fo any excess electricity.
achieve the prescribed no-load voltage as illustrated
below.
DUAL EXCITER CIRCUTT A TERINAL o

-

CAPACITOR CAPACITOR

6UH /‘ CIRCUIT
50z \LEAD BREAKER
LEAD " CAPACITOR
LTL
5 y— GENERATOR BACK END-

(E} WESTERBEKE
Engines & Generators
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5.5/5.0KW EDC GENERATOR SINGLE PHASE

SINGLE EXCITER NO-LOAD VOLTAGE ADSUSTMENT

1, Remove the louvered metal plate, at the back of the
generator, covering the AC terminal connections and
the capacitor(s).

2, Start the generator and allow it to ran for approximately
five minutes so the engine can warm up. Make sure the
generator is operating without any equipment drawing
AC current from the generator (that is, shut off all
elecirical appliances). Make sure the engine’s speed
(Hertz) is correct. Adjust the fuel throttle/speed linkage
as needed to obtain the correct engine speed before

proceeding. 4.

3. Referring to the AC load connections diagram below,
check the generator’s no-load voliage by measuring the

voltage across the neutral lead and the hot lead with a 5.

volt meter. Make sure you record this reading, The
generator’s no-load voltage is 115 - 124 volts at 60.5 -
61,5 Hertz. If the voltage output is higher or lower than
specified, proceed.

A\ VUABNING: Do not attempt to make a no-load
voitage adjustment while the generaior is operaling.
The capacitor can produce a 400-500 volt charge.
Touching any wiring can produce a severe electrical
shock. In addition, atiempting to make a no-loail
voltage adjustment while the generator is operating
could cause your fingers to be caught in the
generalor’s rofor.

Shut off the generator, Make sure the correct Hextz lead
(60 Hertz #6, or 50 Hertz #5) is plugged into th
capacitor(s). '

There are three plugs grouped for the right capacitor
terminal, #7, #8, and #9. If the generator’s no-load
voltage is low, then disconnect the lower numbered plug
and connect the plug with the next higher number, If the
generator’s no-toad voltage is high, then disconnect the
higher numbered plug and connect the plug with the next
lower numbez, Note that the plug presently connected to

Nsv 80 Hz 230v 50 H=z .this terminal may be any one of the three plugs available.
L 6. If the generator’s no-load voltage cannot be adjusted
because the voltage needs to be increased and the highest
104003 numbered plug is already connected to the right terminal,
020 \ or the voltage needs to be lowered and the lowest
50206 | numbered plug is already connected, then adjust the
no-load speed and check the capacitor ratings.
&N ans geenrs | A ot
. A TERMINAL BLOCK 15 INS1 WARNING: Make cariain the insulating
¢ EEE . covers on the unused leads are in place and
g5 | 5 £ | 5 z are NOT in contact with each other or in contact
@ = l ;; with the generafor’s housing.
=
TE
- . NOTE: THE #7 WIRE S
LoAD LoD — = CAPACITOR SHOWN CONNECTED AS A
CONRECTION CONNECTION DEMONSTRATION OF HOW
60 nérswsfiggmmsc TIONS CAN
120v 60 Mz 2 ’ '
~ 50Hz 49
N = LERD
! 103 ]
Osl  Thutar BLatR s Thdle T
5 26 - -
THE GENERATOR BOX CIRCUIT
GENERATOR BACK END SHOWN  BREAKER
Ly L1 120V/60Hz
gﬂgﬁEm e
e ECTIFI RIS
= SENG :
35 BLK NOMH 2
== _w A |
vm g__ BAPAB‘TDRD LY. ont S P sl

LOAD
CONNECT | On
WHEN WIRING 120V/60Hz

! A JUMPER 15 REQUiRED BETWEEN
. LOAD CONNECTIONS

’ ﬁ = AG TERMIAL
7 chm{
SINGLE EXCITER CIRCUIT
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5.5/5.0KW EDC GENERATOR SINGLE PHASE

INTEGRAL CONTROLLER (3.C.)

The Integral Controller (LC.) is an encapsulated, solid-state
unit that supplies a DC charging voltage to the generator’s
starting battery while the generator is opening.

Charging Voliage; 13,0 - 14.0 volis DC

Charging Amperage: 0 - i3« amps DC
A separate group of stator windings supplies AC voltage to a
bridge rectifier which converts the AC current to supply the
1C. unit. The I.C. unit senses the needs of the starting batiery
and supplies a DC charge when one is needed. If you sospect
that the L.C. unit is faulty (that is, if the battery’s charge is
low), check the charging circuit and it’s components as
described in the following steps, Check all connections for

cleanliness and tightness including the ground before replac-
ing the I.C. unit.

NOTE: When the generator is first started, the 1.C. unit will
produce a low charging rate. This charging rate will rise as
the generator is operated,

The Integral Controller is mounted inside the generator hous-
ing in the 12:00 position, There is a voltage output adjust-
ment on the controller that will allow a DC valtage ouiput
adjustment of + 2 volis.

NOTE: New four wire controllers eliminate the ballast resistor
circuit since the ballast resistor’s function is now handled
internally. Whenever replacing an early style controller with
the newer four wire model, remove the ballast vesistor and its
wiring.

DG

CHARGE

Tl

1C. |
L

INTEGRAL ==
CONTROLLER

AC +

' A Dt
BRIDGE
| RECTIFIER

VOLTAGE OUTPUT
ADJUSTMENT

INTEGRAL |- (N BACK)

CONTROLLER
ﬁ/
PG

+ = GND
x

bt
(ol

BRIDGE
RECTIFIER

L BLACK
veu.nwj

INTERNAL CONTROLLER DIAGRAN

—)

f‘-“u'- r—o+
el
O

GROUND T0

GENERATDR CASE .
NOTE: Earlier model controllers had white/green (-) negative
and white/black ground connections that are interchangeable.

Testing the Battery Charging Gircuit
1. Bridge Reectifier

Normal AC voltage running to the rectifier {while the
engine is operating at 1800 rpm) is measured across the
two AC connections on the bridge rectifier. {As
illustrated).

AC voltage munning to the bridge rectifier (approximate):
No-load off the generator  16.0 volis AC
_ Full-load off the generator 17.5 volis AC

Normal DC voltage running out of the rectifier (in volts
DC) is measured across the two DC connections of the
bridge rectifier; that is + and —

DC voltage rusning from the bridge rectifier
(approximate):
No-load off the generator  17.9 volts DC
Full-load off the generator 18.5 volts DC

2. AC winding: 0.14 ohm

Lift the two AC wire leads off the bridge rectifier and
measure, the resistance between these two leads with an
ohmmetex, It should measure (.14 ohm. No continuity
should exist between these two leads and the ground or
the main AC stator windings,

3. Testing the Bridge Rectifier (ineter used - Simpson 260)

a. Set your ohmmeter’s scale on RX1 (+ DC) and set the
needle to zero,

b. Connect the (+) posifive lead from the ohmmeter to
point #4, Taking the ohmmeter’s negative (=) lead,
momentarily touch points #1, #2, #3, and #5. The ohm-
meter should register no defiection for any of the
points touched.

¢. Remove the positive (+) lead from point #4 and
connect the negative () lead; momentarily touch
points #1, #2, and #3. The chmmeter’s needie should
deflect when each point is touched,

d. Leaving the negative ohmmeter (-} lead on point #4,
touch point #5 with the positive lead. No deflection
should take place.

e. Place the positive (+) lead on point #1 and the negative
(=) lead on point #3. The ochmmeter again should not
register any deflection (no deflection indicated infinite
resistance). Reverse these connections and the ohmime-
ter should again register no deflection, If the rectifier
fails any of the previous tests (A-E), replace the recti-
fier because it is defective,

NOTE: Different types and/or brands of test meters may
produce opposite test results.

BRIDGE RECTIFIER

POINT #1

POINT 5
MOUNTING HOLE

[: WESTERBEKE
Engines & Generators
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5.5/5.0KW EDC GENERATOR SINGLE PHASE

TESTING THE EXCITER WINDINGS
RESIDUAL VOLTAGE: Dual Exciter 7 - 9 Volts AC from each winding

An AC voliage is induced in these windings by the rotating
field. Checking the residual voltage ontput from this winding
can determine the condition of the winding when
troubleshooting,

AC voltage can be measured across the capacitor(s) while the
generator is operating. This voltage may be as high as 400 to
500 volts AC. This voltage buildup is accomplished as the
exciter windings charge the capacitor(s) and the capacitor(s)
discharge back into the exciter windings. This AC voltage
reading is taken between the #60 Hertz connecior and the #
connection plugged into the capacifor(s) while the generator
is operating at its rated Hertz (61.5 - 62.0). This flow of
saturating AC in the exciter windings produces a phase-
imbalance type of field that effects the auxiliary windings:

a beneficial result that produces good motor starting
characteristics for this type of generator.

To measure the resistance value of the exciter windings,
locate the #9 and the #50 Hextz capacitor connections.

NOTE: Three numbered capacitor connections exist: #7, #8,
and #9; and twa Hertz connections, #50 and #60.

F-——_-’-—--_-'

BALLAST RESISTOR i
80Hz DG ;

Sqiz CHARGE Hz! lwe .

0 so| {60 |7 ls fol

LC. !

2 NTEGRAL oL fERTICTIRS i
CONTROLLER = — !

Unplug any other connections from the capacitor(s) noting
their position on the capacitor. Place one lead of the
ohmmeter on plug connection #9 and the other ead on plug
connection #50 Hertz, Measure the resistance value of the
exciter windings . Check to make sure there is no continuity
to the ground/generator case from either of the two leads.
Also check that no continuity exists between either the #50
Hertz plug or the #9 plug and any of the main stator
windings leads on the AC terminal block. If continuity is
found here, a fanlt exists between these two winding groups.
RESISTANGE: Duat Exciter 1.3 Ohms

FIELD TESTING
CAPACITORS

FIELD-TESTING THE GAPACITOR

With a capacitor meter, test the capacitor following the

instructions included with the meter, and compare the results

with the value shown on the capacitor. When a capacitor

meter is not available, perform the following simple tes:

1. Marking them so they may be reattached correctly,
unplug the connections from the capacitor.

2, With a jurnper, short across the two connections exposed

" in the previous step, This ensures the capacitor is dis-
charged as it would be at shutdown.

3. With an ohmmeter set on the high R scale, place its plus
{+) lead on one capacitor connection and the negative (-)
lead on the other capacitor connection. A resistance
shonid be read and showld rise slowly as the meter
atternpts to charge the capacitor. This indicates a
presumably good capacitor.

4. Indications of a defective capacitor:

a. Zero resistance or no rise in resistance value (shorted
capacitor).

b. Infinite resistance (open capacitor).

¢. No continuity should be found between the capacitor’s
connections and the capacitor’s case or base.

5. Capacitor Ratings (Capacitor meter)

a, Dual Capacitor Units: 18.0 microfarads (uF) 5°

NOTE: Ratings are found on the capacitor case,
18.0- Microfarad capacitor PN 039556.

[: WESTERBEKE
Engines & Generalors
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5.5/5.0KW EDC GENERATOR SINGLE PHASE

6. 12volt DC excitation (low or no AC output voltage) the
generator may be excited using 12 volts DC taken from
the engine’s starting battery. This voliage is applied
across the #5350 and #9 leads of the exciter circuit wind-
ings with any other numbered leads unplugged from the
capacitors(s). The generator’s reaction during flashing

will help determine its fault,
12900 “1ZI0C
Mol
#7
# #9
50Hz
G0Hz
LEAD LEAD
Lol

7. During 12 volt excitation, output voltage ranges are as

follows:
Dual Exciter 12 - 14 VAC

a. A slight rise in the output voltage with the loading of
the engine and/or a growling noise from the generator
end will indicate a fault in the main stator windings.

b. No rise or very slight rise in the output voltage will

indicate a fault in the exciter windings.

¢. Normal output voltage as specified above, check

exciter circuit capacitor(s).

_SHORE POWER TRANSFER SWITGH CONNEGTIONS

Shm:e Power Gonnections

If the installer connects shore power to the vessel's AC cir-
cuit, this must be done by means of the Shore Power Transfer
Switch. Set the transfer switch shown in the diagrams to the
OFF position. This switch prevents simultaneous conpection
of shore power to generator output.

A\ cauTioN: Damage to ihe generator can result if
| utility shore power and generator power are connecied
at the same time. This type of generator damage is not
covered under the warranty; it is the installer’s responsi-
hilily to make sure all AC connections are correct.

120 Volt/60 Hertz Three Wire Configuration
GENERATOR
!'IE1 P

=F | Cgume B )
= & 2  Ship to Shore
E o o1 |-l Switch (3 Poie}
= e N PH 32008
B g ' (48 Amps/Pale)
PN 32000
{80 Amps/Pole)
' PN 32010
e (125 Amps/Pale)
l PH 32123
sl {200 Amps/Pols)
¥ =
S2§1R : . |
SHORE POWER NOTE: No 240V eguipment

230 Volt/50 Hertz Two Wire Configuration

L PN 32008
- GENERATOR PN 32?139
&) GROUND § GENERATOR/SHORE PN 32010
& % 3 _swrieH PN 32133
£ < %‘41_41
[l
‘;@3 ¢ )/
- SHIP'S
LOAD
‘NEUTRALl g N
T 1 sup
L Lo Toues
W GROUND
SHORE POWER

22{V 58Hz

Switching Shore Power to Generator Power

A\ CAUTION: Heavy motor leads should be shut off
hefore switching shore power o generator power or
vice-versa because voltage surges induced by switching
with heavy AC Ioads on the vessel being operated may
cause damage 1o the exciter circult components in the
generalor.

t:z WESTERBEKE
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5.5/5.0KW EDC GENERATOR SINGLE PHASE
Testing Gomponent Resistance Values

Rotating Field/Auxiliary Windings and Diodes

Two sets of windings are found iix the rofor assermbly. An AC
voltage is produced in two groups of windings as the rotor
tums at rated rpm. The AC voltage passes throngh each of
the two diodes mounted on the isolated fixture just before the
rotor carrier bearing. The AC sine wave is changed to a DC
and this DC voltage is passed through the two groups of
rotating field windings producing a DC field around these
windings. This field affects the AC winding of the two main
stator groups inducing an AC voltage in these windings that
is available at the AC terminal block connections.

1. Rotating Field/Auxiliary Windings (3.8 Ohm)

To check the resistance values, rotaie the engine’s

- crankshaft to position the diode(s) on the generator's
shaft at 12 o’clock. To make « quick check of these

_ windings, presume the diode is OK and place one of the

- ohmmeter’s leads on the connection at the top of the
diode and the other lead at the connection at the bage of
the diode. Compare readings with the vatue above. If a
distinet differencs is noted in the chin value, carefully
unsolder the lead on the top of the diode and remove the
diode from its isolated heat sink using a thin walled, deep
well 7/16 in (11 mm) socket,

NOYE: The aluminum heat sink that the diode threads into

can be bent carefully outboard to make easier access lo
the diode.

‘With the diode removed, both leads for the first group of
roating field/auxiliary windings will be isolated with no
interference from a possibly faulty dicde.

Check the resistance value of the rotating windings by
placing the chmmeter’s leads across the two exposed
leads.

Also, verify that no continuity exists between these
windings and the rotor shaft by leaving one ohmmeter
lead attached to the winding lead and the other oknieter
iead touching the shaft; no continmity should exist. If
continuity is found, a short exists..

Repeat this same check on the second group of windings.
Rotate the engine’s crankshaft 180° to position the
second diode and connections at 12 o’clock.

No continuity should be found between these two groups
of windings. )

2. Diodes 8 - 9.5 ohms (approximate) using a 260 Simpson
Amnalog Meter
To check the diode, unsclder the connection from the top
of the dicde. Place one chmmeter lead on the connection
at the top of the diode and the other chmmeter lead to the
diode’s base. Then reverse the position of the ohmmeter

leads. | oy mesisTANGE

INFINIVE RESISTANCE

Alow resistance should be found with the leads in one

direction, and infinite fesistance (blocking) in the other

direction. Different meters will read different resistance
values through the diode,

NOTE: Different meter models may show different ohm
values, but should read the same for both diodes.

Diode Rating: 1600 amps 26 Amps

The diode’s rating is far in excess of the circuit’s’
requirements, Most likely a diode failure will result from
an overspeed or load surge.

Main Stator Windings (BC Model 0.3 Ohms)

Residual voltage measured between #1-#3 and #4-#6 will be
2-3 volts AC between each pair of leads atthe terminal
block. This would be an indication that the stator windings
are okay. Check exciter windings and artificially excite the
generator.

NOTE: The numbered leads on the
terminal block are not in any
numerical order. They are

.
] 1

] ¥

: : :

' R V' shown below.

! 3 1 4 3

| g ! 0 ¢ O

t ' 5 2 8
| ] o o 0O

1 1

: 5 TERWHNAL BLOCK
L e 6]

Group #1 — Measure resistance value between terminal with
lead #1 and terminal with lead #3. (Check that thers is no
continuity of Group #1 windings to the case ground.)

Group #2 — Measure resistance value between terminal with
lead #4 and terminal with lead #6. (Check that there is no
continuity of Group #2 windings to the case ground.)

Check for a possible short between the two groups of stajor
windings by placing one lead of the ohmimeter on the
terminal with the stator lead #3 and the other ohmmeter lead
on the termintal with stator lead #6. There should be no
continuity between the two groups of stator windings.

WESTERBEKE
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SPECGIAL TOBLS

FIELD FABRIGATED TOOLS

These drawings provide a means by which simple tools can be
made to assist in the removal of the generator end from the
engine and in the replacement of the generator end on the engine.
Alocal machine shop should be able to fabricate these tools at a
modest price, but first check with your local WESTERBEKE
dealef to see if these tools are on hand for loan.

Housing Paller Tool

This tool allows the beating in the generator housing to be
gently pushed straight off the housing without any twisting, If
a nut of the same specifications as that of the tapped hole in
the pilot tool were to be welded on the end of the eye bolt, this
tool would be able to pull the bearing back into place without
any twisting. Please refer to these drawings before the genera-
tor end is removed.

1/2-13 UNC Store-bought
eye holt will fapered iip.

HOUSING PUELER TOOL
(FIELD FABRIGATED)

336" (85 mmh~ 2N

DiaB.C.

s
Wald a 1/2-13 UNC Hex Nut to

one side of ififs conter hale. /
/2" (12.7 mm) Dia.

Drill Typ. 4 holes Material: Cold-rolled Steel

GENERATOR HOUSING >

GENERATOR

" Lifting Eye Tool -

This tool allows a mechanic to safsly remove the generator
end from the engine by attaching this Generator End Lifting
Bye to the four screw holes located under the control panel. To
use this Lifting Eye, remove the generatot’s control panel and
screw the Lifting Eye to the generator end,

L
s O s mm)

(7.94 mm})

/6

4 HOLES
-” n
(6 mm)

P 6 amm) 2716

‘/(61 9 mm)

Centar lifting eye on
baseplate and weld securaly.

Disk Alignment Tool

This too! allows a mechanic to safely remove and install the
generator drive disks by aligning the disks with the Drive Plate
Guide Pin, The Pin screws into the flywheel and acts as a
guide. Also the pin helps to support some of the rotor and the
drive plate’s weight while removing or replacing these parts.

i ——

"Material: One M8 bolt with the hex head machined off and a

screwdriver slot cut in the machined end.

Pilot Tool

The tool below helps keep the rotor from damaging the wind-
ings'in the generator housing to be removed straight off the
engine or to be placed straight on the engine. Refer to the
removal and replacement diagram at the botiom of the page.

(203.2 mm)

2-3/81n T_._
{60.325 mm} :

6}

Engines & Generators

62

12!!
15.5 mm Drlll e (304.8 mm)
1-1/4” (31.75 mm) Deep ( (Approx.)
T W18 x 1.5 Pitch [ ROUND TIP
Tap 1" (25.4 mm) Deap TN
PROPER USE OF HOUSIG PULLER (o - -
GEMERATOR —
HOUSING
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SERVIGE DATA / STANDARDS AND LIMITS
7.6/5.7 EDT AND 5.5/5.0 EDC GENERATORS

Component Specified Value / Standatd  Repair Limit
inches({mm) inches(mm)
COMPRESSION / TIMING
Cylinder Compresslon .........398,16 psl at 280 rpm ..uwees 355.5 psi
Pressure (28 kgfom®) (25 kglom?)
Difference BEWEEN ...comessininsns 35.55 psi
Cylinders (miax) (2.5 glem?)
Fuigl Injection Order ... enoness 1-3-2
Injection Timing at BTRG

o COMPression Stroke ...cemene 197 2 15 orccsmmmmrmmmenen 1 £ 2
Spill Timing (static)

Injector Spray Pressure ............. 1990 psi = 140.0

(140 £ 10.0 Kg/em?2)
CYLINDER HEAD
Bottom Surface Distortion wvanen DN 0,002 (0.05).00neenreecernnn 0,004 {0,1)
Vaive Guide LD, eerecveeeserrrserennn 0,260 (5.6}
(intake & Exhaust)
Vave Guide Angle. ........cccnmercemsnen 45°
{Intake & Exhaust)

Valve Guide Width .......ce..0.051 - 0,071 {1.3- 1.8) ...........0.004 (0.1}
(Intake & Exhaust)

Valve CIBaranCe. e mmusimmssannd 0.010 (0.25) Cold!
(Intake & Exhaust)

VALVES

Valve Head Diameter {lnfake)........1.051 (26.7)
Valve Head Diameter (Exhaust).....0.972 (24.7)

Overall LenOth. ... cuammsmsmssissssssnns 3701 (94)
Stem 0.0, 0.260 (6.6
Stem to Gulide Clearance (NMEKE). e w1051 {26.7)
Stem to Guide Clearance (Exhaust) 0.972 (24.7)
Valve Contact Width 3 13-18
Valve Face ANgIE.....mmmmmmmmnssamissmmmnen 45°
Valve Head Thickness 0.039 (1.0) 0.018 (0.5)
Margin Width) ‘
Valve Head Sinkage (from 0.018 (0.5) 0.591 (1.5)
tylinder head to bottom face)
Valve Spring
Frea Length ...cssssssntnasnces 1.595 (40.5) vrescerrrsirssrins 1547 {39.3)
Praloac/Installzd Length ....13.095 (5571398 Muvcrvsrermmssssnens A15%
(5.94 kg/35.5mm}
Squareness 2° 3
TIMING GEARS
Backlagh between gears in Mesh
0.0003 - 0.0005{0.01 - 0.14}......... 0.012{0.3)
Idler Gear Bushing - Clearance
between Bushing and Shaft
0.001 - 0.010(0:03 - 0.07) .o 0.0078(0.2)
ROCKER ARM
Tnterior DIAMBHAT. c..c.voeeeocererersessennd 0.047 (12}
Rockar Arm to Shaft Clearance ~0.008 (-0.2)

Companent Specified Value / Standard  Repair Limit
inches(mm) inches{mm)
CYLINDER BLOCK
Camshaft Hole Dlamater
Front 1.654 (42) Ball Bearing Hole
No. 2 1,339 (34)
No.3 1.299 (33)
Rear 1.299 (33)
CYLINDER BORE
Bore Size
5.06W 2.559 (65) +0.008(+0.2)
78N 2.992 (76) +0.008(+0.2)
Qvarsize Finish Tolerance ... 0-0.001 (0-0.03)
for each oversize
Cylindriclty
1] o1 J———— KU S (1)
THEW ceererarensisamsremeniis! within 0.0020 (0.05)
Gasket FIENG/ oseressrmenssmssssssend withirt 0.0020 (0.08) ..............0.004 (0.1
Surface Distorion
PiSTON
Type . Solid Type
Materlal Aluminutn Alloy
Qutslde Diameter -
Skirt End 55 mm frami top}
5.0KW 2.559 (85)
7.5KW 2,932 (76)
Clearange to Cylinder ......0.0028 - 0.0079(0.071 - 0.084)........0.001 {0.3)
OVRISIZE ovrsnserssnssmmrsrasssnsssisssand 0.01,0.02.0.03
‘ (0.25,0.50,0.75)
Protrusion From Gylinder...............0.035 (0.9)
Block Top Surface
PISTON PIN
Type . Semi-floating Type
Outside DIMELEE .coovccorssssiscennnnnnn0.709 (18}
Piston Pln to Piston Clearance 0.003 (0.08)
Piston Pin to Connecting
Rod Clearance
Press-fit Load ..., 22048 £1102.3 Ibs {1000 £ 500 kg)
PISTON RINGS
Number of Rings
Compression (2)
NO. 1 ceernneersirsenen ETTOME plated, semi-keystone type
No. 2 Tapered
0] ) J—— Chrome plated with Golt expander
Ring Side Ciearance
Compression No. 1. fD.3
Compression No. 2 ......0.002 - 0.604 (0.05 - 0.09) .......... 0.008 {0.2}
1] TR 0.001 - 0002 (0.03 - 0.07) ........ 0.008 (0.2)

Ring Gap (All Rings}.......... 0.006 - 0,016 {0.15 - 040} ..o
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SERVIGE DATA / STANDARDS AND LIMITS
7.6/5.7 EDT AND 5.5/5.0 EDC GENERATORS

Componsnt Specified Vaiue /Standard  Repaie Limit
inches{mni) inches(mm)

CONNECYING ROD BEARING

11— Auminum with Black Metal

Ol Cloarance...comeeseernnen0.0009 - 0.0020(0.022 - 0.052) .....0.008 (0.15)

UNGer Siz8. o susrsssressrssssnnmns 001, 0,02 {0.25, 0.50)
CONNECTING ROD
Tvps. Forged 1-Baam
Bend and TWISE...oweecumsmmusissns Within 0.002 (0.05)
Blg End Thrust Clearance ...0.004 - 0,014 (0.1 - 0.35)
GRANKSHAFT
THDB .« o smrmssennsssseennnre PN GoUNtErhalaNCEd
BN, oo rerunnsessssmnaseseepnnne WRHHIN 0.001 {0.03)
End Play ... 0.002 - 0.007.(0.05 - 0.175)
Journal 0.0 1,693 (43) -0.006 (-0.15)
Pin 0.0, 1.575 (40) ~0.006 (-0.15)
Baaring Ol Clearance .ou..me...(0.022 - 0.052)
Uniler Size Finishing
Journal Under Siza

0.25 sevsarenrmunrenn 1BB1T = 1.6823 (42,715 - 42.730)

050 crireeusmemninnnen 1 6719 - 16724 {42,455 - 42.480)
Pin Under Size

0.28 vonseersssoesses 15636 - 1.5642 (30,715 - 39.730)

050..cvscemsseensenn 1.5537 - 1.5543 (38,465 - 39.480)
MAIN BEARING
THDB . werenmmnsmmsmmamermennn AU With Black Metal
Ol ClBarante........eeureesereeneenee 0. 22 Flanged Metal
Undler Size 0.01, 0.02 {0.25, 0.50)
VALVE CAMSHAFT
Driving Mathod .. escssssserensen32AF Drive
FrontJOumal ....mmmrsininnes. B2l BEANNG
Journal to Gylinder 0.006 {0.15)
Block Hole Clearatice
Lobe HBight..esmssnccsssnsssmmmenssn ] 078 (27,37} oerersensnninnnnn 0039 (1.0)
Major Diameter of Cant ... 1.078 (27.37) .oovvesssernrirnnen0.039(-1.0)
{Intake and Exhaust)
Ol Clearance 0.006 {0.15)

Component Speelfied Value / Standard  Repair Limit
inches(mm) Inches{mm)

INJECTION PUMP CAMSHAFT
Driving Method .. mewerermssssssesesessnennGEAT Drive
Front Joumk,....couonreceeene.. Bl Bedring (Front & Rear)

108 Halght..wemenrmmmmrnsssnsee o 18 {300} orresssnnmsimasasnas 0.027 {0.7)
Major Cari Diarmeter curmerssserrss 118 {80} covscssmmmnesnisssssensins 0.7}

TAPPET
Outside DBIBEL rsciercrssennennann 75 (19)

Tanpet to Cylinder Block Clearance w....... 0.006 {0.15)

PUSH ROD
1)1 R Within 0.0118 (0.3}

Fuel Solenoid Cut-0ff Stroke ... (10 0.5)

STARTER MOTOR _
Depth of Brush Undercut 0.019 (0.5) 0.008 {0.2)
Height of Brush 0689 (17) 0.236 (6)
SpriNG PraSSUB...omummmmssesmermsess 43 Lbfin? (3 Ka/em?)

Commutator 0.0 ..ueeeumeeressmssssessas 1528 (38.7) covvresrramersnnn=0.038 (1.0)
Pinion Shaft End Piay ......e.cvsseeeee 0014 (0.5)
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TORQUE SPECIFICATIONS - 7.6[5.7KW AND 5.5/5.0KW GENERATORS

COMPONENT FI-LB {M-KG) COMPONENT FT-LB {M-KG)
Atternatar Bracket ............meeeeesanes 27-38(3.8-5.3) Injection Pump Hollow Screw
BACK PIALE uovvevsesseensmsssenesssnens 24-35(3.3-4.8) M10 (1) ecnmernnes 7.2-10.8 (1.0 - 1.5)
Connecting Rod Cap M8 (14) ....23- 282 (32 - 35) Injectors... 3-38 (5.0-6.0)
COOIANE PUMD oo 12-17 (1.6 - 2.4) Intake Manifold ....ccevesenineniens 12-17 (1.6 - 2.4)
000120t PUTIP PUIEY . 12-17 (16-24) Maln BOAING CA. v 3-38(30-55)
Goolant Tempeature Sender .8 - 13 (1.2 - 1.8) Nozze Hoaer (fting 10 SH01E) a1 - 433 (5.0- 6.)
Coolant Temperature Sensor ........ 9-13(1.2-1.8) Nozle Retaining Nut,
@ “gdﬁrzl)ieaﬁtgqﬂsé(geﬂ 14.-21(2.0-3.0 8 @)..... 73-283(35-49
T A ——" A TR 1 ozt iion Color FUng MWL, 18.0-216 25-30)
Cylinder Head COVer ....vmrsesessanne 2-3(0.3-045) Oil Drain Hose Plug M18 {19) .....36.1 - 43.3 (5.0 - 6.0)
Enging MOUNES ....ccusinemmrnnsnssssenses 23-34(3.2-4.7) Ol Filter
Exnaust Manifold.....un.veeerrveseren 20 - 24 (2.7 - 3.3) M20 (17) 7.9-94(11-13)
Actuator Locknut Ol Pan BOMS veeeeerveecenmseemmessssssensease 12-17{16-23)
LI P— s L LS Oil PresSUTE SBRSOE wuuerrrssesssones 9-13(1.2-1.8)
Flywhael bolt M10 (17) corvscsmvecend 61 - 68 (8.5 - 9.5) Oil Relief Plug 28.9 -36.1 (4.0 - 5.0)
Glow Plug, M10 (12}, 11-145(1.5- 2.0) Rear Ol S22l G- 11-14 (15 - 2.0)
B (75 e Wire FHing B, 071001 - 048) Rocker A ASSEMDIY v 1-15(15-22)
Governor Asseribly Rocker Arm COVET ..c.oneessenssisens 1.8-2.9{0.25-0.40)
Relief Plunger Assembly ........28.9 - 36.2 (4.0 - 5.0} Rocker Cover Nut, M5 (10) ......... 36-50(05-07)
1T 1 [ 11-23{1.5-22) Rocker Shaft Hoid-down Bolt,
Idler Gear Thrust Plate ...oueverserees 15-23(22-3.2) 11T | R — 10.6-159(15-22)
Injection Nozzle 1o Body ......coveevnnne 25,3-36.2 (35-4.0) Thermostat HOUSING vavmeenrssersensd 6-3(0.8-1.1)
Injection PIpe Flarg NUt ......eu. 18-22(25-3.0)  Timing G8ar €ase w12 - 17 (1.6 - 2.4)
Injection Pipe Nut, M12 (17) ........ 18-25(25-3.5) Torque Spring Set Locknut ............ 6-9(08-1.2)
injection Pump Delivery Valve Holder
M8 (17).crssmmrmmssersasssesssssns 25.3-28.2 (3.5 - 3.9)
Injection'Pump Drive Gear
R0 1o] 4111 SV — 29-51(4.0-7.0)

NOTE: Hardware listed is metric, with values given as follows:
Fywhael Bolt, M10 (17)
M10 indicates Metric, 10mm thread diameter;
(17) indicates 17mm across the flats of the bolt head,

*(wet) indicates that the bolts (if removed) are to have a thin
oil film wiped on them before they are retorqued. If the bolts

have not been removed and need only to be retorqued, then
no oil is needed. '
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STANDARD HARDWARE TORQUES

NOTE: Unless stated otherwise for a specific assembly, use the following torque values when tightening standard hardware,

Brade 4 Pllch it kﬂ'm Grade 7T, 8T and 8.8 Piteh 1b-it Rg'l'l'l
gmm boft head/nut 1 2.9-5.1 04-0.7 Bmm bolt head/nut i 5.8-87 0.8-1.2
gmm tolt head/nut 125 72116 10-18 8mim boit head/nut 125 45217 2030
10mm bolt head/nut 125 137024 1921 10mm bolt head/nut 125 28.5-20.8 4.0-5.5
10mm bolt head/nut 15 130217 1.8-3.0 10mm bolt head/nut 15 26.8-37.6 3.7-5.2
12mm bolt head/nut | 125(180) | 253308 3555 12mm bolt head/nut | 1.25(IS0) |  542-75.9 75105
19mm bolt head/nut 15 95.3-30.8 3555 12mm boit head/nut 15 50.6-65.1 7.090
12mm bok head/nut | 1.75 217962 | 3050 12mm bolt head/ut | 1.75 434-615 60-85
19ram holt head/mut 15 22.5-50.6 4570 13mm bolt head/nut 1.5 57.0-86.8 80-120
14mm boft head/nut 15 36.2-57.9 5.0-8.0 14mm bokt headfnut 15 72.3-10B5 10.0-15.0
14y bolt ead/aut 2 34 0-56.7 47-1.7 14mm bolt head/mut 2 68.7-101.3 9.5-14.0
16mm bolt head/mut 15 542-7068 75110 16mm bolt head/nut - 15 108.5-166.4 15.0-23.0
16ram boit head/nut 2 514767 | 7.1-108 18mm bolt head/nut 2 10131591 | 140220

Brate 6T Grade 5 Cap Strew
gmm bolt head/nut 1 4365 0.6-09 14 UNG 9-11 1245
gmm bolt head/nut 125 108159 1522 14 UNF 1113 15138
10mm bolt head/nut 125 217325 3045 5/16 UNG 18-20 2528
10mm bolt head/mut 15 19.5-30.4 2.7-42 5/16 UNF 212 2832
12mm bolt head/mut | 1.25 (150) 36.2-57.9 5.0-80 3/8 UNG 28-33 37-48
12mm bolt head/nut 15 36.2-50.6 50-7.0 38 UNF 30-35 41-48

42mm bolt head/nut 175 347-40.2 4868 7HB UNG 44-49 6168
716 UNF 50-55 6.9-7.6
172 UNC §8-73 9.4-10.1
172 UNE 7380 10.4-11.4
BOLT MAMETER BOLT HEAD MARK
7 10
MG 03-05 0.8-1.0 10-13
M8 10-13 1.5-2.2 25-35
M10 18-25 30-42 50-7.0
Miz 30-42 85-75 95-120
M4 50-70 8.0-11.0 16.0-19.0
PARTS REQUIRING SEALANT SURFACES REQUIRING SEALANT SEALANT
{whera {0 mount sealant coated paris)
Taper Screw 172" Thread portlon {Gear Case) Liquid Tefion
Taper Screw 1/4" Thread partton {Gylinder Block right side, pump cover} Liquid Teflon
Taper Screw 1/8" Thread portton {Cylindar Head rear surfaca) Liqutd Tetlon
Water Drain Plug Thread portion (Cylindar Block right side, rear middle portion) Liquid Teflon
Oil Pressure Swiich Thread portion (Gylinder Block right side surface) Liquid Tefion
Side Seal Periphery {Malti Bearing Gaps No. 1 and No. 5) Permatex #68
Bearlng Cap No. 1 Contact surface with Cylinder Blogk Parmatex #68
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METRIC CONVERSIONS

INCHES TO MILLIMETERS MILLIMETERS TO INCHES
Inches mm fnches mm mm inches ‘mm Inches
1 25.40 15 381.00 1 0.0394 15 0.5906
2 50.80 20 508.00 2 0.0787 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 35 889.00 5 0.1968 38 1.3780
’ 10 254.00 40 1016.00 10 0.3937 40 1.5748
10 MILLIVETERS =1 CENTIMETER, 100 CENTIMETERS = 1 METER = 39.37 INCHES (3.3 FEET)
INCHES . TO METERS METERS TO INCHES
inches Meters inches Meters Meters Inches Meters inches
1 0.0264 7 0.1778 0.1 3.937 0.7 27.559
2 0.0508 8 0.2032 0.2 7.874 0.8 31.496
3 0.0762 9 0.2286 0.3 11811 | 09 35.433
4 0.1016 10 0.2540 0.4 15.748 1.0 39,370
5 0.1270 el 0.2794 05 19.685 1.1 43.307
] 0.1524 12 0.3048 0.6 23,622 1.2 47.244
TO CONVERT METERS TO CENTIMETERS, MOVE DECIMAL POINT TWO PLAGES TQ THE RIGHT
YARDS TO METERS METERS TO YARDS
Yards Meters Yards Meters Meters Yards Meters Yards
1 0.91440 6 5.48640 1 1.09361 6 6.56168
2 1.82880 7 £.40080 2 218723 7 7.65529
3 2.74320 8 7.31520 3 3.28084 8 8.74891
4 3.65760 9 8.22960 4 4.37445 9 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 ) kg kg ib kg b
1 0.454 6 2722 1 2.205 6 13.228
2 0.907 7 3.175 2 4.409 7 15.432
3 1.361 8 3.629 3 6.614 8 17.637
4 1.814 9 4,082 4 8.818 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 a.79 10 37.86 1 0.26 60 15.66
2 7.57 20 75.71 2 0.53 90 23.77
3 11.36 30 113.57 5 1.32 120 31.32
4 15.14 40 151.42 10 2.64 150 39.62
5 18.93 60 189.28 20 5.28 180 47.54
PINTS TO LITERS LITERS TO PINTS
R Pints Liters Pints Liters Liters Pinis Liters Pints
1 0.47 6 2.84 1 2.1 8 12.68
2 0.85 7 3.3% 2 4,23 7 14.79
3 142 8 3.79 3 6.34 8 16.91
4 1.89 9 4,26 4 8.45 9 19.02
5 2.37 10 4.73 ) 10.57 10 2113
TEMPERATURE
32 40 50 60 70 75 85 95 105 140 175 212 °F
i | 1 1 A1 ] 1 } | i 1 1
i T i ] 1 1 | 1 I 1 ] 4
0 5 10 i5 20 25 36 35 40 860 80 100 °C
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