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SAFETY PRECAUTIONS

The following symbols appear in this manual to call attention
to and emphasize conditions potentially dangerous 1o the
operator.

WARNING

The above symbol is used in the manual to warmn of possible
serious personal injury or loss of fife.

CAUTION

The above symbol is used in the manual to caution personnel
of possible damage fo equipment.

Read the manual carefully and thoroughly befere atternpting
{o operate the equipment. Know when dangerous conditions
can exist and take necessary precautions o protect personnel
and eguipment.

Fuels, exhaust gases, batteries, electrical equipment, and
moving and hot parts are potendial hazards that could result in
serious personal injury or death. Follow recommended proce-
dures carefully,

Always operate bilge blowers for at least five minutes before
starting a gascline-fueled engine; ensure no gasoline fumes are
present before starting.

& Prevent Fleciric Shock

Shut off electric power before accessing electrical equip-
ment.

Use insulated mats whenever working on electrical equip-
msnt.

Make sure your clothing is dry, not damp {particutarly
shoes), and keep your skin surfaces dry when handling
slectrical squipment.

Remove wristwatch and jewselry when working on electri-
cal equipment,

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

Be extremely carsful when working on electrical com-
ponsnts, High voltage can cause injury or death.

@ Exhaust Gases Are Toxic

Ensure that the exhaust system is adequate to expel gases
discharged frem the engine. Check exhaust system
reguiarly for tsaks and make sure the exhaust manifolds
are securely attached and no warping exists.

Be sure the unit and Hs surroundings are weli-ventilated,
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@ Llse Extreme Gare When Mandling Engine Fuel
(A constant danger of explosion or fire exists)

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

Do not smoke or use an open flame niear the engine or the
fuel tank.

& Do Not Alter or Modify the Fuel System
Be sure ail fuef supplies have a positive shut-off valve,

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

Make sure a fire extinguisher is instatled nearby and is
property maintained. Be familiar with its proper use. Ex-
tinguishers rated ABC by the NFPA are appropriate for all
applications encountered in this environment.

& Use Extreme Care When Servicing Batteries

Woear rubber gioves, a rubber apron, and eye protection
when servicing batteries,

Lead acid batteries emit hydrogen, a highly-explosive gas,
which can be ignited by electrical arcing or by a lighteg
cigaretie, cigar, or pipe. Do not smoke or allow an open
ftame near the battery being serviced. Shut off all electrical
equipment in the vicinity to prevent electrical arcing
during servicing.

@ Avoid Moving Parts

Do not service the unit while the unit is running; if a
situation arises in which itis absolutely necessary to make
operating adiustments, use exireme care to avoid moving
paris and hot exhaust sysiem components.

Do not wear loose clothing or jewelry when servicing
aquipment; avoid wearing loose jackets, shirts or sleaves,
rings, necklaces, or hracelets that might be caught in
moving parts.

Make sure all attaching hardware is property tightened.
Keep protective shields and guards in their respective
place at alt imes.

Do not check fluid levels or the drive-beli's tension while
the unit is operating.

Da notwork on the equipment when mentally or physically
incapacitated by fatigue.
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IMPORTANT

PRODUCT SOFTWARE DISCLAIMER

Product software of all kinds, such as brochures, drawings, technical data, operator’s and workshop manuals,
parts lists and parts price lists, and other information, instructions and specifications provided from sources
other than Westerbeke, is not within Westerbeke’s control and, accordingly, is provided to Westerbeke
customers only as a courtesy and service. Westerbeke cannot be responsible for the content of such
software, makes no warranties or represeniations with respect thereto, inciuding the accuracy,
timeliness or completeness thereof, and will in no event be liable for any type of damages or injury
incurred in connection with, or arising out of, the furnishing or use of such sofiware.

For example, components and subassemblies incorporated in Westerbeke's products and supplied by others
{such as engine blocks, fuel systems and components, transmissions, electrical components, pumps and
other products) are generally supported by their manufacturers with their own software, and Westerbeke
must depend on such software for the design of Westerbeke’s own product software. Such software may
be outdated and no longer accurate. Routine changes made by Westerbeke's suppliers, of which Westerbeke
rarely has notice in advance, are frequently not reflected in the supplier's software until after such changes
take place.

Waesterbeke customers should also keep in mind the time span between printings of Westerbeke product
software, and the unavoidable existence of earlier, non-current Westerbeke software editions in the field.
Additionally, most Westerbeke products include customer-requested special features that frequently do not
include complete documentation.

In summation, product software provided with Westerbeke products, whether from Westerbeke or other
suppliers, must not and cannot 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 currency of the product software being consulted
by the customer.
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FOREWORD

Thank you for selecting a Westerbeke marine product for your use. We at Westerbeke are pleased to have
you as a customer.

Read this manual carefully and observe all safety precautions included throughout. Operating procedures,
periodic preventive maintenance procedures, installation checks, system descriptions and minor adjust-
ment procedures are included herein so you can operate your equipment safely and properly, maintain the
equipment at a high level of efficiency, and expect dependable performance and long service life in return.

Should your unit require special attention, contact your Westerbeke dealer for assistance. The Westerbeke

Service Qrganization is trained o provide the support necessary to ensure long-term dependable perfor-
mance.

H, within 60 days of submitting the Warranty Registration Form for your unit, you have notreceived a Customer
identification Card (see below) registering your warranty, please contact the factory in writing with Model
information, including the unit’s serial number and commission date.

from: WESTERBEKE CCRPORATION
AYON INDUSTRIAL PARK
AYON, WA 02322

A7 } WESTERBEKE

KRS JITEIAL PAZN, MRR, PR WTIIZ 4 TR {HPN GDO-TTOO0

TELRK T e DG (SRI) CER-TEES ¢ GARIED WERTCORE

CUSTOMER IDENTIFICATION

Adam Smith

. B 85 Maple Street
Mall To: & Aiden, IN 12234

Model BCG 7.8 KW Ser, #1234C986
Expires 13/15/8%
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GENERAL

introduction

This manual contains the equipment operating procedures as well as additional information needed to help
the operator keep the marine equipment in proper working order. Study and follow the instructions carefully.
A planned maintenance program is included in this manual; adhering to the program will result in better
equipment performance and longer equipment life. Proper diagnosis of a problem Is the most important step
to satisfactory repair; therefore, a troubleshooting table is included.

Understanding ihe Gasoline Engine-Driven Generator

The gasoline engine driving an AC generator is in many ways similar to a gasoline automobile engine. The
cylinders are vertical in-line, and the engine’s cylinder head has an overhead camshalft which is belt-driven.
The engine utilizes conventional points and a condenser-type distributor which is horizontally mounted and
camshaft-driven. The engine incorporates a pressure-type lubrication system, and a fresh water-cooled
engine block which is thermostatically-contralied. To a large degree, the generator’s engine requires the
same preventive maintenance that is required of a gasoline automobile engine. The most important factors
to the generator’s longevity are proper ventilation, maintenance of the fuel system, ignition system, cocling
system, lubrication system and the AC alternator.

Ordering Paris

Whenever replacement parts are needed, always provide the generator model number designation {i.e. 7.0
KW BCG), engine serial number, and generator serial number as they appear on the data plates located on
the generator end and on the exhaust manifold. You must provide us with this information so we may property
identify your generator set. in addition, include a complete part description and part number for each part
needed (see the separately furnished Parts List). Also, be sure to insist upon Westerbeke factory packaged
parts, because "will fit" or generic parts are frequently not made to the same specifications as original
equipment.

Note that component locations in the manual are referenced from the front of the engine which s the
pulley/drive beit end. (The flywheel/generator end is the rear end.) Left and right sides are determined by
the engine; imagine straddling the engine and facing in the same direction as the front of the engine: the left
side is at your left, the right side at your right.

Waesterbeke generator sets are thoroughly checked and given a final run under various load conditions before
leaving the factory. Test running the generator ensures dependable operation, long service, and a satisfied
owner.

Care at the factory during assembly and thorough testing have resulted in a Westerbeke gasoline engine-
driven generator capable of many thousands of hours of dependable service. However, what the manufac-
turer cannot always control is the manner or location the generator is installed in the vessel or the manner
in which the unit is operated and serviced in the field. That part is up to the buyer/owner-operator.

Engine parts from Torrsen Mafine - www.torresen com - 231+ 759-8596
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7.0 KW BCG & BCGA Marine Gasoline Generator

Fresh Water Coolant Fill Lube Qil Fill

Model Data Tag
Exhaust Temperature Switch

20 Amp DG Distributor

Circuit Breaker 45° Exhaust Elbow

Lube Oil _

Dipstick

Qil Pressure

Switch - DC Battery Ground
Connection

Lube Qil Filter

Starter with Solenoid

7

Heat Exchanger
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7.0 KW BCG & BCGA Marine Gasoline Generator

Fuel Shut - off Solenoid Air Intake Flame Arrester

_. Carburetor with Choke

Control Panal

“~Governor
e Water Temerature
Switch
AC Connections w—e—
Qutlet
T Sea Water Pump
Gasdenser = _—Zinc Anode |
Fuel Pump -

Lube Oil Drain Hose
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7.0 KW BCG & BCGA MARINE GASOLINE GENERATOR SET
GENERAL SPECIFICATIONS

Engine Type

Governor

Combustion Chamber

Bore & Stroke

Piston Displacement

Firing Order

Direction of Rotation

Maximum Torque {at 1800 rpm)
Compression Ratio

Compression Pressure
(Limit of difference between cylinders)

Vaive Timing

Valve Seat Angle

Valve Clearance
{engine warm)

Engine Speed

Dimensions

Dry Weight

Fuel Consumption

Inclination

Gasoline, four-cycle, three-cylinder, fresh water-cooled
Vertical, in-line overhead valve mechanism

(8 bhp at 1800 rpm, maximumy.

Hoof, fliyball type, 5% speed reguiation.

Multi-sphere type.

2.62 % 3.19 inches (66.6 X 81 mm)

51.6 cubic inches (.846 liter)

1-2-3

Clockwise, when viewed from the front.

13.5 Ibf-ft

9.5:1

213.3 psi (15.0 kg/cm®) at 400 rpm
(28 psi [2.0 kgiem®])

Intake Opens 28° BTDC
Intake Closes 62° ABDC

Exhaust Opens 62° BBDC
Exhaust Closes 28° ATDC

intake 45°
Exhaust 45°

intake 0.0098 inches (0.25 mm)
Exhaust 0.0118 inches (0.30 mm)

1800 rpm 60 hertz.
1500 rpm 50 heriz.

l.ength: 26.50 inches (673.1 mm}

Width; 18.34 inches {465.8 mim)

Height: 23.44 inches (595.4mmj}

Approx. 308 ibs (140.1 kgs)

0.8 U.S. gph (3.02 Iph) at full rated output (approximate}.

Continuous 14°
Temporary 20° (not 1o exceed 20 min.)

EPRfTRREPEE RO M Torrsen Maring - www.torresen.com - 231-759-8596
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7.0 KW BCG & BCGA SYSTEM SPECIFICATIONS

INTAKE SYSTEM

Carburetor (STD type) Manual with butterfly shaped valve, single barrel
with U.5.C.G. approved flame arrester.

IGNITION SYSTEM

General Battery ignition, 12-volts (negative ground),
distributor with points, ignition coil and spark
plugs.

Distributor Conventional, contact-point type.

Spark Plug Thread Size 14 x 1.25 mm pitch (0.55 x 0.05 in.)

Spark Plug Type Westerbeke part number 33805

(Always identify the generator model
when ordering parts.)

FUEL SYSTEM
General Conventional carburetor type with fusl pump.
Fuel Regular or unleaded gasoline with an octane rating
of 89 or higher.
Fuel Pump 12-volt DC; lift capacity 5 ft (1.5 m)
Fuel Screens (on engine) Reusable screen type {located at inlet to carburetor).
Air cleaner Metal screen type - cleanable.
Air Flow (engine combustion) 26.8 ¢fm (0.758 cmm) at 1800 rpm.
COOLING SYSTEM
General Fresh water-cecled block,
thermostatically-controfled
with a heat exchanger.
Operating Temperature 130 - 150°F {55 - 66°C)
Fresh Water Pump Centrifugal type, belt-driven, 1.13:1 to crankshaft.
Raw Water Pump Positive displacement, rubber impeller, belt-driven.

Engine parts from Torrsen Mafine - www.torresésttieC23PI759-8596
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7.0 KW BCG & BCGA SYSTEM SPECIFICATIONS

Raw Water Flow, at 1800 rpm
(measured before discharging
into exhaust etbow)

System Capacity {fresh water)

LUBRICATION SYSTEM

General

Oll Filter

Sump Capacity (not including filter)
Operating Oil Pressure (engine hot)

Qil Grade

ELECTRICAL SYSTEM

Starting Battery

Baitery Capacity

DC Battery Charger

Starter
DC No-Load Current

DC Cranking Current

MegatteqrErsafrom Torrsen Marin@ - www.torresen.com - 231-759-8596

3.75 - 4.0 U.S. gpm (14.19 - 15.14 Ipm)

4.2 U.8. gts (3.9 liters)

Fully - Force fed type by Trocheid pump,
crankshaft-driven.

Full flow, paper element, spin-on type.
P.N. 036918

3.0 qts (2.8 liters)
50 - 70 psi (3.5 - 4.9 kg/cm?)

API specification of SE, SF or SG.

12-volt, 24 A-H, {-) negative ground
{recommended) (28 A-H in cold areas).

24 - 28 {ampere-hours)

Integral controller 13-volt, 10 amp
(located in the AC alternator).

i2-volt, 1.2 KW, Magneto engaging type.
80 amp (max.) at 11.5 volts.

100 - 125 amps (engine cold).
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7.0 KW BCG & BCGA SYSTEM SPECIFICATIONS

AC GENERATOR
General Brushless, four-pole, revolving field.
Self exciting. Capacitor saturated field excitation.
Pre-lubricated, single-bearing design.
Reconnectable 120 volts or 120/240 volts,
single-phase.
Voltage 120 ot 120/240 volts - 60 hertz

220 volts - 50 hertz.

Voltage regulation: 5% no-load to
full-load.

Frequency regulation: + 3 hertz (5%)
no-oad to fulldoad.

NQTE: BCGA models are 60 hertz only. This model cannot be converted to 50 hertz.

Rating {volts AC)

60 Hertz (1800 rpmy) 120 volts 58 amps
120/240 voits 58/29 amps
50 Hertz (1500 rpm) 220 volts 23 amps
AC Circuit Breaker To be rated at 120% of the generator’s rated

amperage and voltage output.
Generator Cooling
Air Requirements, (60 hertz),
at 1800 rpm 250 cfm (7.0 cmm)
NOTE: Increase air supply 15% for 50 hertz operation (1500 rpm).
Engine Combustion Air

Requirements, (60 hertz),
at 1800 rpm 26.8 cfm (0.758 cmm)

TUNE-UP SPECIFICATIONS

Spark Plug Gap 0.028 - 0.031 inches (0.70 - 0.80 mm)
Contact Polnt Clearance 0.017 -0.018 inches (0.4 - 0.5 mm)
Timing 10° = .5° BTDC at 1800 rpm

Dwell Angle 58 - 66°

Engine parts from Torrsen Marine - www.torresen.com - 251-759-8596
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INSTALLATION CHECKS

General

Since the crafts in which Westerbeke generators are installed vary in design, installation procedures will vary
according to your craft’s specific design. The intent of this section is not to advise boatyards or installers
on procedures already well-developed and well-understood. However, the owner/operator must realize there
are details of the installation which require pericdic checks 10 ensure the best operating conditions for the
equipment and safe operating conditions for the personnel on board. Proper location and installation of the
gascline generator in the vessel are of prime importance.

Factors in the installation that must be considered are ventilation, t¢ aid in coocling the generator end; to
provide air for engine combustion and to remove heat produced by the engine while operating; the exhaust
system, to properly discharge raw cooling water (sea water); to quiet the exhaust and to expel exhaust gas;
the cooling water supply; the electrical connections, both AC and DC, and a fuel system that will provide an
unrestricted fuet supply and properly filtered fuel to the fuel pump on the engine.

CAUTION

For safety reasons, the generator's engine is not filled with iubricating oil for shipment. Before
leaving the factory, however, each generator set is thoroughly tested with oil in its engine.
This testing, among other things, provides all internal parts with a coating of cil. This oll acts
as a preservative, providing reliable protection against corrosion for at least one year if the
generator Is propetly stored.

Inspection of Equipment

The generator is shipped from the factory securely mounted and properly crated. Accessory equipment is
shipped in a separate small box, usually packed within the generator's crate.

Before accepting shipment of the generator set from the transportation company, the crate should be opened
and the contents inspected for concealed damage. If either visible or conceated damage s noted, you should
require the delivery agent sign "Received in damaged condition" on the proper delivery receipt. Also, check
the contents of the shipment against the packing list and make sure that the proper notation is made if any
discrepancies exist. These noted discrepancies are your protection against loss or damage. Claims
concerning loss or damage must be made to the carrier, not to Westerbeke Corporation.
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Rigging and Lifling

The generator is fitted with lifting eyes. Rope or chain slings capable of supporting the generator’'s weight
should be attached to the eyes and the generator lifted by means of tackle attached to these slings. The
liting eyes have been designed to carry the full weight of the generator; therefore, auxiliary slings are not
required or desired.

CAUTION
Slings must not be so short as to place significant stress on the generator’s lifting eyes. Strain

placed on the generator's lifting eyes by the lifting sling must not be in excess of 10° from the
vertical plain.

19° P

SLING LIFTING
ANGLE MUST NOT
EXCEED 307

LEFFING
EYE

ENGIHE

The general rule in moving generators is to see that all equipment used is amply strong and firmly fixed in
place. Movethe engine alitile at a time and seethat it is firmly supported. Eliminate the possibility of accidents
by avoiding haste. Do not lift the generator by its crankshatft pulley. In certain situations it may be necessary
10 lift the engine in positions other than the horizontal position. Certain situations exist by which the engine
must be lowered endwise through a small hatchway which cannot be made larger. Under these conditions,
if the opening of the hatchway is extremely small, it is possible to reduce, to some extent, the outside
dimensions of the generator by removing external components such as the cooling systeny’s piping, the heat
exchanger, certain filters, the mounting rails and other obstructive equipment. This accessory equipment
should be removed by a competent mechanic and special care should be taken to avoid damage to any
exposed parts. In addition, be careful not to allow dirt and foreign matter to enter any opening created by
the removal of engine components. Removed parts/components should be returned to their respective
position as soon as the generator has cleared the obstruction and is ready to be positioned on its mounting
platform. Be sure to use new gaskets where and when needed.

In case it becomes necessary 1o hoist the generator front-end upwards or generator-end upwards, the
attachment of lifting slings must be done carefully to avoid the possibility of damaging the parts on which

the weight of the slings may bear. Special rigging work is best done by somecne experienced and competent
in handling heavy machinery.
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Generator Mounting - Location

The complete generator unit is mounted on lightweight rails by means of four flexible isolator mounts that
help prevent the transfer of vibration from the generator to the rails. Each generator mounting rail has several
1/2 inch bolt holes so bolts can be employed to properly secure the generator to its mounting platform.
These holes are on 13.5 or 14.5 inch mounting centers. Consult the sales brochure for exact mounting
specifications.

(1/2° MOUNTING HOLES)

The mounting location must be dry, above low-lying vapor areas, and in an area where bilge water and waler
from above cannot splash or drip on the generator or drive engine. The drive engine and generator must
be accessible for minor servicing and repairs. Access for major repairs should be given consideration as
well. The generator set must be propeily ventilated to provide fresh cooling air for the generator end, for
engine combustion needs, and to remove heat produced by the engine while operating. The generator set
needs fresh cool air in whatever location in the vessel it Is installed. Hot generator discharge air myst be
removed from the generator area. The platform on which the generator and its mounting ralls are located
must be strong enough o support the generator during all angles of vessel operation.

MRTRES RS m Torrsen Marinfé - www.torresen.com - 231-759-8596
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Exhaust System

Carbon monoxide gas is deadlyl Carbon monoxide is a dangerous gas that can cause
unconsciousness and is potentially lethal. Some of the symptoms or signs of carbon monoxide
inhalation or poisoning are listed below.

o Dizziness
o Intense Headache
o Weakness and Sleepiness

The generator should have its own separate exhaust installed so that the entry of raw water into the engine’s
exhaust manifold and cylinders is prevented while the engine is not running, or while the vessel is under sail
or power in which case the vessel may experience heeling, backing down from following seas, or any other
conditions. Special attention must be taken to make certain the exhaust system is secure, tight and free of

leaks.

The raw water supply through-hull sea cock fittings must be of the flush-hull type. High-speed scoop types

WARNING

o Vomiting
o Muscular Twitching
o Throbbing in Temples

or weedless scoop types must not be used, as they tend to encourage siphoning.

When a water lift type exhaust system is
used, the exhaust muffler should be mounted
as close to the engine as practical. The ex-
haust discharge should always drop
downward into the exhaust muffler. Loopsin
the exhaust hose between the water-injected
exhaust elbow and the water lift muffler
should be avoided, as these willtrap and hold
water.

For installations where the exhaust
manifold/water-injected exhaust elbow is
close to or below the vessel's water ling,
provisions myst be made to install a siphon-
break or a vent in the raw water supply hose
to the water-injected exhaust elbow. This
stops the flow of raw water that runs through
the raw water cooling system from filling the
exhaust and engine cylinders when the en-
gine is shut down. This raw water supply
hose must be looped above the water line
and the siphon-break or vent instalied in the
high point of the loop above the water line.
This siphon-break or vent yst always be
above the water line during all angles of
vessel operation o prevent siphoning. The
vent, when used, myst have its vent hose or
tube routed so it can remain above the water
line and empty of water when the engine is
shut down. This allows air to enter through
this vent to prevent siphoning.
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Excessive back-pressure can be
caused by g small diameter exhaust
hose, a small mufiler, sharp bends
in the exhaust hose, improper fii-
tings, water pockets, and a high

FELAPFER
COUVER

BUPFORT

voluma of water in the exhaust sys-
tem due to the length of the exhaust

HAKNGERS
¥
MUFFLER : f
5
1

-IHSUL'HTION!

discharge hose. The use of elbows

and fiitings inthe exhaust discharge

hose's routing should be limited
since these will create flow restric-
tions and contribute to exhaust
back-pressure. The gensrator's ex-
haust system must be separate
from any other engine's exhaust
system, Dry portiong of the exhaust
systermn between the engine’s ex-
haust manifold and the water in-
jected exhaust elbow must be
insulated to hold in the heat.
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DRY STACK EXHAUST

Dry stack-type exhaust systems {shown above) must be attached to the generator engine’s exhaust manifold
by means of a flexible connector pipe. This system must be propetly supported and insulated to prevent
water from entering into the engine’s cylinders. Provisions must be made for discharging the engine's raw

cooling water.

Exhaust Back-Pressure

The exhaust discharge hose mist be of adequate size and
minimai run te prevent excessive exhaust back-pressure.
Exhaust back-pressure should be checkad hefore a gener-
ator is put into service. (Refer to the lustration.) Excessive
back-pressure wil affect the engine’s performance which
affects generator AC power output,

To measure for back-pressure, use a mefcury manometer,
a pressure gauge, of a water column, A boatyard or marine
mechanic should have a manometer Of 8 pressure gauge.
i the generator set does not have a tapped hole in its
exhaust elbow, ane giust be drifted and tepped fora 1/8 inch
NPT fitting i the ary area of the elbow.

Measure the enging’s back-pressure at the exhaust slbow
while the generator is under a full-oad.

Hefer to the pressure specifications listed on the following
page.
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A water column can be made by taking a clear plastic tube
and taping one end of the tube along a yardstick and fitting
the other end of the tube with a 1/8 inch NPT {National Pipe
Tap) pipe fitting.

Measure the engine’s back-pressure at the exhaust elbow
while the generator is under a full-foad.

Dimension A cannot exceed 39 inches of water. I

wrT Plug

Back pressure, as measured by a gauge instrument, should
not exceed the following specifications:

3 inches of mercury (0.104 kg/cmz)

39 inches of water in a water column
(099 kg/cm? at 4° C) \

22 ounces psi

11/2 psi

Exhaust System Failures

When the engine’s raw water is fed into an exhaust system so that the full stream of this water strikes a surface,
erosion takes place. This erosion may cause premature failures. The proper design of either a water jacketed
or water injected "wet" exhaust system to prevent this problem requires that the raw water inlet be positioned
so that the entering stream of raw water does not directly strike a surface. in addition, the velocity of the
entering raw water stream should be as low as possible, which can be achieved by having Inlet fittings as big
in diameter as possible.

The best protection against carbon monoxide poisoning is a daily inspection of the complete exhaust system,
Check for leaks around manifolds, gaskets, and welds. Make sure exhaust lines are not heating surrounding
areas excessively. If excessive heat is present, correct the situation immediately. 1f you notice a change in
the sound or appearance of the exhaust system, shut down the unit immediately and have the system
inspected and repaired at once by a qualified mechanic.

Make sure there are no unnecessary objects suspended from any portion of the exhaust lines. Exhaust risers
installed off the exhaust manifold should not exceed 8 Ibs in total weight when rigidly constructed. Excessive
weight could cause deflection or distortion of the manifold resulting in damage and/or internal leaks. Inspect
insulated portions of the exhaust system to ensure there is no deterioration of the insulation.

CAUTION

Prolonged cranking intervals without the engine starting can result infilling the engine-mounted
exhaust system with raw water coolant. This may happen because the raw water pump is
pumping raw water through the raw water cooling system during cranking. This raw water
can enter the engine's cylinders by way of the exhaust manifold once the exhaust system fills.
Prevent this from happening by closing the raw water supply through-hull shut-off, drain the
exhaust muffier, and correct the cause for the excessive engine cranking needed to obtain a
start. Engine damage resulting from this type of raw water entry is not a warrantable issue;
the owner/aoperator should keep this in mind.
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Exhaust Elbow Instaliation

The Westerbeke Corporation offers a 45°%and 80°exhaust
elbow as well as an exhaust riser you can install on your ELBOW
generator. Refer to the instructions below when installing ~ ~"*"¢F
the exhaust elbow purchased for your generator.

NOTE: Fabricated exhaust elbows or risers at-
tached to the exhaust manifold shall not excead 8
ibs when unsupporied.

EXHAUST GASKET

45° ELBOW
EXHAUST CLAMP Kit» 037402

EXHAUST MANIFOLD FLANGE

1. Coat only one side of the exhaust gasket with *"High
Tack" adhesive sealant. Place this coated surface
against the exhaust manifold’s exhaust port flange (the
gasket should stick to the flange without falling off).

2. Place the clamp over the elbow's flange. Place your
exhaust elbow against the exhaust manifold's flange so
the exhaust manifold’'s flange rests snug against the
exhaust elbow’s flange with the gasket centered be-
tween the two. Now slip the exhaust clamp over both
flanges.

3. A. Tighten the clamp just enough so the exhaust elbow
can remain attached to the manifold and still be
rotated.

B. The exhaust elbow discharge must be directed EXHAUST GASKET
downward so the mixture of raw water and exhaust 90" ELBOW
gases will fiow/fall downward into the exhaust muffier EXHAUST CLAMP Kit# 037401
which must be positioned below the exhaust slbow. EXHAUST MAKIFOLD FLANGE
There should be noloops or rises in the exhaust hose
connected between the exhaust elbow and the muf-
fler, as these would trap water and possibly allow
water to filow back into the engine during starting or
at shut down.

4. Adjust the elbow by rotating it until the desired align-
ment with the exhaust piping is acquired.

5. Carefully tighten the clamp between 2 to 3 Ib-fi, or 24 EXHAUST
to 35 Ib-in, or 0.27 to 0.41 kg-m.

CAUTION

)

EXHAUST RISER
Kit# 037403

EXHAUST GASKET

Approach the 3 b-i torque limit with caution. The
clamp’s threads will break ¥ more than 3 ib-fi is
applied ¢ the clamp.

If a leak exists, correct it immediately. EXHAUST CLAME

* Manufactured by Permatex Company, Brooklyn, Y. EXHAUST MANIFOLD FLANGE
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Fuel System

The generator st have its own fuel supply Hing; in other words, # must have its own fuel tank pickup tube
and primary filter/water separator. Do not tee off another engine’s fuel supply. Installations where the fuel
tank(s) are at or above the generator, with the fuel supply lines 1o the engine’s carburetor routed below the
level of the fuel tank’s top, must have a means of shutting off the fuel to the generator's engine when the
engine is not running. This installation procedure helps guard against the possibility of gasoline siphoning
through the supply line into the engine through the carburetor, should the carburetor float needle valve stick
in the open position or not seat property, or should the fuel line rupture between the engine and fuel tank.

This (anti-siphon) shut-off valve can be electrically-operated {with a manual override) to open when the
generator's engine s started, and to close when the generator’s engine is shut down. A manually-operated
valve can also be instalied and should be operational from the generator’s start/stop panel or fromthe vessel's
deck. Installations where the generator is located above the fuel tank(s), whereby the routing of the fuel
supply line to the generator’s carburetor remains above the top level of the fuel tank, do not require this
{anti-siphon) shut-cff valve. A manually-operated service shut-off valve should be located between the fuel
pickup at the tank and the service shut-off valve located at the fuel connection to the generator.

The two illustrations that follow were taken from the Coast Guard publication Fuel System Compliance
Guideline. These illustrations show basic fuel system layouts that incorporate anti-siphon protection.

All fuetl lines should be routed and supported to prevent leaks from vibration and chafing. The line should
be supported every 12 - 14 inches. Use as few connections as possible in the plumbing of these lines.

The fuel tank’s vent should be iocated sc that its discharge route cannot allow water to enter through to the
fuel tank(s). Moisture must not be allowed o accumulate in the vent’s line.

FUEL LINE ARLWAYS ABOVE FUEL TAHK TOP LEVEL

FUEL TARK TOP LEVEL

N

[P . e

FUEL HO AKTI-SIPHOW DEVICE OR ELECTRICALLY
TRNE OPERATED VALYE HEEDED
NOT ACCEPTABLE
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Ak”” AETI-SIPHOW DEVICE OR ELECTRICALLY
- SPERATED FUEL SYOP VALVE

— L mw o Bk

_ FUEL TAKK TOP LEVEL

FUEL LIRE BELOW FUEL YANK TOP LEVEL

ARTI-SIPHON DEVICE OR ELECTRICALLY OPERATED FUEL STOP
VALVE AT FUEL TANK WITHDRAWAL FITTING

ANTI-SIPHOK DEVICE OR ELECYRICALLY

FUEL TANK TOP LEVEL juPERﬁTEB FUEL STOP VALVE
FUEL LINE ABOVE FUEL TAKK
TOP LEVEL

FUEL LINE BELOW FUEL YANK
T6P LEVEL

ANTI-SIPHON DEVICE BR ELECTRICALLY OPERATED FUEL
STOP VALVE &T POINT WHERE FUEL DISTRIBUTION LIKE

GOES BELOW FUEL TARK TOP LEVEL

NOTE: The use of mechanical spring-type check valves instead of a solenoid shut-off valve
is not recommended since these may tax the fuel pump’s ability to draw fuel through a check
valve. A check valve can trap debris under its seat which inhibits the valve’s ability to close.
In addition, if a check valve’s cracking pressure is too high, this can contribute to vapor lock.

Should a mechanical type, spring-loaded check valve be used, it should be an adjustable type,
such as a Weatherhead #43 x 6. This adjustable type valve should be adjusted to have a
cracking pressure that will prevent siphoning when the generator is not operating but not so
excessive as fo prevent the fuel pump from drawing fuel through the valve.

The installer should instail an approved fuel filier/water separator in the fuel supply between the fuel
tank and the generator's engine to help remove contaminants in the fuel before the fuet reaches the
engine-mounted fuel pump and carburetor. Such contaminants can cause the failure ofthese system
components and such failures are not warrantable. Owner/operators are advised it is their respon-
sibility to maintain filter/separators so that contaminants do not reach the engine’s fuel system.

WARNING

Fuel leakage in or around the generator compartment is a potential cause of fire and/or
explosion. Repair leaks promptly and make sure the compartment is properly ventilated.
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O Drain Hose

An oil sump drain hose is installed on the engine with the discharge end secured by a bracket at the front of
the engine. Cil may be drained from this hose by removing the cap and the discharge end of the hose from
the support bracket and lowering the hose intoc a container. The hose cap fitting is 1/4 inch NPT (National

Pipe Tap) and can be extended ot have a pump added, by the operator, for easier removal of the old ofl, if
desired.

Connecting Pressure Sensing Devices to Ol Galleries

Oil pressure sensing devices, such as senders and switches, must not be connected to an engine's ol galiery
with the use of extended nipples or tees. The reason is simply that continued engine vibration causes fatigue
of the fittings used to make such a connection. [f these fittings fall, the engine loses its oil pressure and
quickly seizes.

When additional sensing devices such as switches of sensors need to be installed that function on engine
oll pressure, these devices must be bulkhead-mounted and connected to the oll galiery using an approptiate
grade of iubricating oil hose. Any fittings used to connect the hose to the gallery must be of steel or malleable
iron composition. Brass must not be used for this application.

Raw Water Intake System

Make sure the intake system (raw water cooling system) is In proper order. Check that the hull inlet, sea
cock and strainer are unobsiructed. Sea cocks and strainers should be at ieast one size greater than the
intet thread of the raw water pump. The strainer should be of the type that may be withdrawn for cleaning
white the vessel is at sea and should be mounted below the water line to ensure self-priming. inspect the
raw water lines o make sure there are no coliapsed sections, which would restrict water flow. Make sure
there are no air leaks at any of the connections.

Cooling System

The generator's engine is fresh water-cooled by an engine-
mounted heat exchanger. Raw water is used as the heat
exchanger’s cooling medium. Raw water is pumped into the
exchanger by a raw water pump and is then injected into the
exhaust for discharge, carrying with it the heat removed from
the engine's fresh water cooling system.

Belt tension

3/8-1/2 inch
defiection at
jongest span.

Raw water should be supplied to the raw water pump through
a flush-type through-hull fitting using a wire-reinforced hose
between the through-hull fitting to the gasdenser and to the
raw water pump. This raw water should be directed through a
visual-type raw water sirainer for delivery to the raw water
pump. Hoses routed from the through-hull fitting 1o the raw
water system on the engine should be wire-reinforced to
prevent the hose from collapsing during the generator’s opera-
tion {(suction from the pump may coliapse a non-reinforced
hose). Raw water strainers shouid be mounted at or below the :
water line to make sure the strainer and line remain primed after Raw Water Pump
shutdown.

Tension and Alignment
Adpsstmant Bolt
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CAUTION

Do not use a scoop or weadless scoop-type through-hull fitting as a means of supplying raw
water to the generator. Water pressure against this type fitting, while the vessel Is under way,
can push raw water past the raw water pump's impeller into the generator’'s exhaust system,
filling it and the engine’s cylinders as well. Flush-type, clear, through-hull fittings are recom-
mended and should be located on the hull so as 10 be below the waterline during all angles
of boat operation.

NOTE: Raw water entry into the engine cylinders is a warranty issue with the installer, not the
Westerbeke Corporation

The use of common-type street elbows is not recommended for plumbing the raw water circuit. These
generally have very restrictive inside diameters. Machined fittings with true inside diameters are preferred.

Electricat System

The electrical system should be checked to make sure all wires and harnesses are properly tied down with
clamps or plastic ties and that all wiring harnesses are supported at intervals close enough to prevent chafing
from vibration. Check to make sure all engine harness connections are tight and that they are made 1o the
appropriate terminals. Also, ensure that these terminals are not the recipients of bilge water or water from
leaky hatch covers or corrosion will result.

DC Electrical Connections
Atagged common ground stud for the negative (-) DC terminal connection is found at the belthousing of the
generator, next to the starter, in the form of a threaded grounding stud. The DC battery ground should be
connected at this stud.
Connect the battery's positive {4} connection to the starter solenoid tagged for this connection.
CAUTION
To avold an overcharging condition and a possible equipment failure, do not disconnect the

DC battery source while the engine is running.

Grounding

The generator set myst be grounded to comply with United States Coast Guard regulation 33 CFR-183 which
specifies that a common conducior be connecied between the generator sel and the vessel's main
propulsion engine's grounded starter motor circuit. This conductor (the ccommon ground) prevents acciden-
tal passage of cranking current through fuel systems and smaller electrical conductors common to the
engines. This conductor must be the same size as the largest battery cable.
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Autormnatic Shutdown

High Exhaust Temperature Shutdown Switch (normally closed)

An exhaust temperature switch is located on the exhaust elbow. This switch will open and interrupt the DC
voltage to the ignition coil (which turns OFF the engine), should the switch’s sensor indicate an excessive
exhaust temperature (an inadequate supply of raw water coolant causes high exhaust temperatures). This
switch opens at 260 - 270° F (127 - 132° C) and resets at approximately 225° F (107° C).

High Water Temperature Shutdown Switch (normally closed)

A high water temperature switch is located on the thermostat housing. This switch will open and interrupt
the DC voitage to the ignition coil (which turns OFF the engine), should the fresh water coolant’s operating
temperature reach approximately 205° F (96° C). This switch resets at 195° F {107° C).

Low Oif Pressure Shutdown Switch (normally open)

A low oil pressure shutdown switch is located off the engine's oil galiery. The switch’s is kept closed by
engine oil pressure. Should the engine’s oll pressure fall to 10 - 15 psi, the switch will open interrupting the
DC voltage to the ignition coit (which turns OFF the engine).

High RPM Shutdown Switch

An overspeed shutdown switch shuts OFF the generator set by grounding out the ignition system should the
engine’s speed reach approximately 2175 rpm. Reset this switch by momentarily depressing the STOP
switch. (Make sure the cause of the engine overspeed shutdown is corrected.)

Generator (AC Qutput)

Make sure that the AC output connections within the generator's distribution box are tight and in accordance

with the specific AC Load Connections diagram found later in this manual. (See the "BC GENERATOR"
section of this manual.)

Batteries

Make sure the positive (+) battery connection is connected to the battery connection of the starting solenoid.
The negative {-) battery connection should be connected to the system ground (the engine block).

WARNING

Do not smoke or allow an open flame near batteries. Lead acid batteries emit hydrogen, a
highly-explosive gas.
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WARNING

When servicing the battery or checking the electrolyte level, wear rubber gloves, a rubber
apron, and eye protection. Battery acid may splash on the skin or into the eyes inadvertently
whien removing the electrolyte caps.

Check the battery's electrolyte level and specific gravity to ensure maximum engine starting efficiency. Make
sure the battery’s terminals are clean and tight.

Yentilation

The ventilation requirements of the generator sets include the following: combustion air is required for the
engine cylinders; codling alr is required for the generator end and also for removing the heat produced by
the generator's engine during operation; and ventilating air Is required to clear the bilges below the generator,
as well as the compartment in which the generator is focated, of potentially toxic and flammable gasoline
Vapors.

Keep in mind that hot air rises, so heated air should be removed from the upper area of the generator
compartment and cool fresh air should be directed to the lower areas of the compartment. Ventilation should
be accomplished with the aid of blowers especially when the vessel is not underway. Refer to the "SYSTEM
SPECIFICATIONS" section of this manuat for the airflow reguirements of the generator set.
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DESCRIPTION OF ENGINE CONTROL PANEL

General

The engine-mounted control panel is equipped with an ON switch, a START switch, and a STOP switch. The
panel also has two fuses to protect the DC circuit. The three switches serve the following functions:

1. ON Switch: The ON switch provides power to the START circuit. This switch also bypasses the
protective oll pressure shutdown switch until the engine's oil pressure reaches 10 - 15 psi once it is
started.

2. START: The START switch energizes the starter’s solencid which cranks the engine. This switch will
not operate unless the ON switch is depressed and held at the same time.

3. STOP: The STOP switch is used to stop the generator. This switch must be depressed and held
depressed until the generator comes to a complete stop.

The engine mounted control panel has two protective fuses incorporated in it. A 15 amp fuse protects the
start circult and an 8 amp fuse protects the operating circuitry on the engine and any remote start/stop panel
or instrument panel installed.

Fuse Cap
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Optional Remote Instrument and Remote Start Panels

An optional remote instrument panel is available, which includes starting controls. This panel also includes

awater temperature gauge, oil pressure gauge, battery voltmeter, operating hourmeter and start-stop control
switches.

REMOTE START PANEL REMOTE [NSTRUMENT PANEL

The remote instrument panel has with it two sending units to be installed on the engine block. One, a water
temperature sender and the other, an oil pressure sender. Plugged ports for each are located on the engine.
The water temperature sender is installed in the thermostat housing and the oll pressure sender is installed
adjacent to the oil pressure switch. Use sealing compound on the threads of both senders when installing.
Electrical connections for each sender are tied off adjacent to each sender’s location.

NOTE: The blue colored connection is for the oil pressure sender and the tan colored
connection is for the water temperature sender.

WARNING

When installing the optional remote start panel or the optional remote instrument panel, it is
the Installer's responsibility to comply with U.S. Coast Guard Standards 33 CFR PART 183,

An optional remote start panel is available for controlling the generator from a remote location,
Remote start panels include a green LED which lights when the engine runs at approximately 600 rpm. The

purpose of the LED is to alert the operator to release the starter toggle switch in addition to continue indicating
that the generator set is running.
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PREPARATIONE FOR STARTING

This section of the manual provides the operator with preparation, initial starting, break-in, starting (cold or
warm), and stopping procedures. Follow the procedures as presented, for the conditions indicated, and
your Westerbeke generator set will give you reliable performance and long service life.

Take the steps described below in starting your engine for the first time or after a prolonged shutdown or
lay-up.

Fill your engine with oil up io but not over the upper limit
on the dipstick (the Installation angle of your generator set
may have an effect on the dipstick reading). Select a
readily available lubricating oil with an AP! specification of
SE, SF ot 8G and an SAE number suitable for the tempera-
ture in your operating area. For the quantity of oil needed
in your generator’s engine, refer to the "SYSTEM ™
SPECIFICATION" section of this manual. &

[ UPPER LIMIT

] (HDRMAL LEVEL]}

TSCLOWER LIMIT

Each unit is supplied with a coolant recovery kit {(part
#24977) as standard equipment which must be installed
and the following applies:

A. Remove the pressure cap from the engine’s exhaust manifold and slowly fill the engine’s cooling system
with a mixture of water and antifreeze suitable for your temperature zone. (See the "COOLING SYSTEM!
section of this manual.) Replace the pressure cap on the manifold.

B. Make sure the plastic recovery tank is properly mounted near the unit {with the bracket provided) in a
location where it can be monitored and filled easily (see "COOLING SYSTEM"}. The recovery tank shouid
be mounted at manifold level or above, however, if the installation does not permit this, mounting it
below the manifold is permitted.

€. Coolant should be added to the plastic recaovery tank after the engine has beenfilled and started. After
its operating temperature has been reached, make sure all air is expelled out of the engine's manifold
and the engine's cooling system. With the manifold filled completely and the pressure cap installed, fill
the plastic recovery tank half full. Monitor this recovery tank daily and add coclant as needed.

Fill the fusl tank with unleaded or leaded gasoline that has an octane rating of 89 or higher.
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STARTING PROCEDURE

WARNING

Carbon moncxide exhaust gas is deadly!

1. Ventilate the generator compariment for a minimum of 5 minutes prior to starting the generator. The
ventilating blowers remove potentially explosive gasoline fumes from the generator compartment and
bilge.

2. Depress the ON switch and hold it depressed for 5 to 15 seconds to make sure the fuel system on the
engine is primed to the carburetor. Continuing to depress the ON switch, proceed to step #3.

3. Depress the START switch. When the generator starts, release only the START switch. Keep the ON
switch depressed for a few seconds longer. (Keeping the ON switch depressed bypasses the oil pressure
shutdown circuit until the oil pressure rises enough to close the switch internally and maintain the ignition
circuit.)

4. Release the ON switch.

NOTE: The carburetor has an electric choke solenoid that closes the choke when the start
switch is depressed, applying positive choke function during starting.

CAUTION

When stariing the generator, all AC loads, especially large motors, should be switched OFF
untif the engine has come up to speed and, in cold climates, starts towarm up. This precaution
will prevent damage caused by the unanticipated operation of AC machinery and will prevent
a cold engine from stalling.

CAUTION

Prolonged cranking intervals without the engine starting can result in filling the engine-
mounted exhaust system with raw water coolant. This may happen because the raw water
pump is pumping raw water through the raw water cooling system during cranking. This raw
water can enfer the engine's cylinders by way of the exhaust manifold once the exhaust system
fills. Prevent this from happening by closing the raw water supply through-hull shut-off, drain
the exhaust muffler, and correct the cause for the excessive engine cranking needed to obtain
a start. Engine damage resuiting from this type of raw water entry is not a warrantable issue;
the owner/operator should keep this in mind.

Once the engine starts, ensure raw water flow is discharged with the exhaust and check instruments, if
instruments are installed, for proper oil pressure and battery charging voltage. Never attempt to engage the
starter while the engine is running. Apply a light toad to the generator and allow the engine’s operating
temperature to come up to 130 - 150° F {55 - 56° C} before applying any heavy loads.

NOTE: Some unstable running may occur iri a cold engine, but this condition should smooth

out as the operating temperature is reached (130 - 150° F [55 - 66° C]) and when a ioad is
applied to the generator.
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Break-In Precautions

Because the generator set operates at 18C0 rom to produce 60 hertz, or at 1500 rpm 1o produce 50 hentz,
control of the generator's engine break-in is governed by the current drawn from the generator. Do not
attempt to break-in your generator set by running it without a load.

Upon starting the generator set, check for proper AC output and engine operation; both are related. Forthe
first 10 hours of the generator’s operation, run the generator set between 20 and 60 percent of full-load.

After the first 10 hours of the generator’'s operation, the load may be increased to the rated full-load output.
Periodically vary the load.

Avoid overload at all times. An overioad is signalied by a smoky exhaust with reduced output voltage and
frequency. Monitor the current being drawn from the generator and keep it within the generator’s rating.

Be aware of motor starting loads and the high current draw required for starting motors. This is upward of
3 - 5 times the amperage draw during normal running (see the "Amps for Starting" chart in the "GENERAL
INFORMATION AND CARE QF THE GENERATOR" section).

Starting Under Normal Conditions

Follow the procedure below for routine starting of the generatot:

Check the engine’s lubricating oll level prior to each day’s use. Add oil as needed and maintain the oil level
at the high mark on the dipstick.

Chack the coolant level in the plastic recovery tank.
NOTE: Excessiveloss of fresh water coolant from the plastic recovery tank indicates a cooling
system leak. Check the entire cooling system, as well as the coolant recovery system, and
pressurize the system to locate the leak. In cases of excessive coolant loss, the system miust
be refilled as outlined under the "PREPARATIONS FOR STARTING" section of this manual.

Visually examine the unit; look for any abnormalities and correct them as needed.

Check to make sure there is sufficient fuel in the tank and examine the filter/water separator bowl for
contaminanis. Clean and drain the bowl as needed.

Start the generator, following the procedure outlined in the "STARTING PROCEDURE" section, and allow the
engine’s operating temperature to reach 130 - 150° F (55 - 66° C} before placing the generator under a heavy
joad.

Starting Under Cold Conditions

Under extremely cold temperatures, the followlng conditions can ocecur. Follow the Instructions listed below
when operating your generator set in cold weather.

Lubricating oif turns viscous - Make certain that the lubticating oil used conforms with the ratings for the

prevailing atmospheric temperature. Refer to the "LUBRICATION SYSTEM" section of this manual for an
atmospheric/oil viscosity specification table.
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Voltage across battery terminal drops - Make certain that the battery is fully charged to minimize voltage
drop across the battery terminals.

Remote Starting Procedure

The remote start panel is the same as the engine-mounted start panel except that it has a green LED light.
When starting at a remote location, the green LED lights when the generator is running at approximately 600
rpm. This indicates when the START switch can be released since the starting of the generator may not be
audible.

A. When starting the generator set at a remote location, release the START switch when the green LED
lights but continue depressing the ON switch. After releasing the START switch, continue hoiding the
ON switch until the oil pressure is sufficient to close the oil pressure safety switch, providing the normal
B + path to the ignition system.

B. After the generator is started, the generator's starter will not crank until someone agaln operates the
ON switch first,
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STOPPING PROCEDURE

1. Reinove the AC electrical load from the generaior and allow the generator to run for 3 to 5 minutes fo
stabilize its operating temperatures.

2. Depress the STOP switch and hold it until the generator is completely stopped.

3. Now release the STOP switch.

Remote Stopping Procedure

To STOP the generator, depress the STOP switch which opens the normally closed B + path for voltage to
the engine’s ignition circuit. The STOP switch must be held open until the generator comes to a complete
stop. Remote start panels may be connected to the generator set as indicated. A jumper has to be removed
between the T-1 and T-2 connections at the panel connection terminal board. (Refer to the wiring diagram
in the "ELECTRICAL SYSTEM" section of this manual.)

Overspeed Shutdown

Should the generator shut down from an overspeed condition, the overspeed circuit must be reset before
attempting to restart the generator. Resetting the overspeed switch is done by simply depressing the STOP
switch momentarily and then proceeding with the normal starting procedure.

If the overspeed switch itself is faulty and resetting it by depressing the STOP switch will not reset the circuit,
lift the T-1 coil connection from the switch and tape the end of the T-1 wire with electrical tape. Do not operate
the generator with the overspeed switch bypassed. Bypass this circuit only to test the overspeed circuit.
Replace the overspeed switch to maintain this safety circuit’s integrity.

WARNING

The overspeed shutdown must always be installed and functioning. Any tampering with
the overspeed shutdown module, which would cause it to malfunction, could be a cause of
injury shouid the generator’s belt-driven governor fail and cause the generator drive engine 10
overspeed.

Westerbeke Generators
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CARBURETOR AND FUEL SYSTEM

Gasoline
Use unleaded or leaded gasoline with an octane rating of 89 or belter.

in cold weather particularly, water vapor is produced by condensation when alr Is present in the fuel tank.
Keep fuel tank(s) full and completely free of diit and water.

The carburetor is a single barrel, down-draft type with a cleanable metal screened air intake filter/spark
arrester.

Governor

Screened Alr
Clesner

E—‘ Choke Solencid—Removed
# {(Enlarged View}

Throttle Blop

Idle Miwture JFet

Wesierbeke Generators .32
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Optional Fuel Filter/Water Separaior

A primary fuel filter of the water
separating type must be instailed be-
tween the fuel tank and the engine.
This is to remove water and other con-
taminants from the fuel before they can
be carried to the fuel system on the en-
gine where they can cause unwanted
engine stoppage and damage o the
fuel system equipment on the engine.

Most installers do include with the gen-
erator installation package a type of fil-
ter/water separator for they are aware
of the problems contaminants in the
fuel can cause - all of which are not
warrantable through Westerbeke.

A typical fuel filter/water separator is il-
fustrated at the right. This is the
Raycor Model 110 and is approved for
use with marine gasoline products. A
filter/water separator of this type
should be part of your installation’s
fuel system.

Replacing Filter Elements

The generator model covered by this
manual has one fuel filter screen referred
to as the inlet filter screen.

To remove the filter screen, unscrew the
filter plug and remove the fuel filter
screen behind the plug.

Clean the filter screen or replace it with a
new one.

{ Cheke Solencid—-Removed

. =EE: v,
Retnova Plug {Zndarged View)

to Cloan inlet

Periodically check this filter screen. ruel Sersen
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The engine mounted fuel pump requires litle or no maintenance. Ensure fuel being supplied to this pump
is free of water or other types of contaminants that will hinder the pumps operation.

Periodically check the fuel connections to and out of the purmp and make sure that no leakage is present
and that the fittings are tight and secure. Also, check that the DC electrical connection supplying 12 volts
DC to the pump s clean, tight and secure. The DC ground connection at one of the pumps mounting bolts
should be clean and well secured by the mounting bolt to ensure proper pump operation.

Fue! Pump Qutlet (To Carburetor)

¢
Fuei Supply {In) /

(Installers Connection)

Raw Water Hose
12 Volt DC (+) Connection

Male Bayonet Connector

Fuei Connection \

Compression Fitting

Fuel Connection

BC Ground Wire Connection )
Fuel Connection

=01 | Fuel Pum
G P

Fuel Pump Mounting Bolt

WARNING

Fuel leakage at the fuel pump or its connections Is a fire hazard and should be corrected.
Make sure proper ventilation exists whenever servicing fuel system components.
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ELECTRICAL SYSTEM

Engine t2-Yolt DC Control Circuit

The engine that drives the generator end has a 12-volt DC electrical control circuit, as shown on the wiring
diagram which follows in this section. Refer to these diagrams when troubleshooting or servicing electrical
components on the engine.

CAUTION

To avoid damage to the battery’s charging circuit, never shut off the engine’s battery switch
while the engine is running.

However, shut off the engine's battery switch to avold electrical shorts when working on the
engine's electrical circult with the engine stopped.

An overspeed shutdown switch shuts off the generator
set should the engine's speed reach approximately 2175
rpm. This shutdown circuit consumes 25 milliamps (.25

or 1/ath of an amp) at all times once the generator is Tone ok
connected to its battery. As this only amounts to about FUSE

18 amp-hours in a month, it is unnecessary to be con-
cerned with this slight discharge during normal seasconal
operation. If the generator set were to be unattended for
many months, the two easiest ways to stop this slight
drain is to first turn off the main battery switch providing \\
12 volts to the generator set. The second way to stop

this slight drain is to remove the ignition fuse on the
generator-mounted control panel.

Should the generator shuidown from an overspeed condition, the overspeed circuit must be reset in order
to restart the generator. If the overspeed switch itself is faulty and resetting it by depressing the STOP switch
will not reset i, lift the T-1 coll connection from the overspeed switch and tape the terminal end with electrical
tape. Do not operate the generator with the overspeed switch bypassed. Bypass the overspeed switch only
for testing purposes. Replace the overspeed switch to maintain this safety circuit's integrity.

Battery Specification

The minimum recommended capacity of the battery used in the engine’s 12-volt DC control eircuit is 24 - 28
ampere-hours (minimum) for the generator set covered by this manual.

CAUTION
When quick-charging the battery with an external charger, be sure to disconnect the batiery

cables from the baitery. Leaving the charging circuit connected while quick-charging will
damage the diodes in the integral controller’s circuitry.
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Testing the Battery Charging Circuit

i. AC Stator Winding : 0.14 Ohm
Lift the two AC leads off the bridge rectifier and measure with an chmmeter the resistance between these
two leads which should measure 0.14 ohm. No continuity should exist between these two leads and the
ground.

2. Bridge Rectifier

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. (See the illustration below.)

AC voltage running to the bridge rectifier (approximate):
No-load off the generator  16.0 volts AC
Full-load off the generator  17.5 volts 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 - .

BRIDGE INTEGRAL =
. RECTIFTER CONTROLLER =

DC voltage running from the bridge rectifier (approximate):
No-load off the generator  17.0 volts DC
Fullload off the generator  18.5 volts DC

fC

_AC

3. Testing the Bridge Rectifier

A. Set your ohmmeter's scale on RX1 (+DC) and

set the needle 1o zero, Point #5

(Rectifier Mounting Hole)

B.Connect the (+) positive lead from the
ohmmeter to point #4. Taking the ohmmeter’s
negative (-) lead, momentarily touch points #1,
#2, #3, and #5. The ohmmeter should register
no deflection for any of the points touched.

Point §3

C. Remove the positive ( + ) lead from point #4 and
connect the negative (-) lead to point #4. Touch
points #1, #2, and #3. The needle should
deflect, indicating a passage of current through
the diodes located internally at these points.
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D. With the {-) negative lead still connected tc point #4, touch point #5. The needie should not defiect.

E. Place the {+) positive lead on point #1 and the {-) negative lead on point #3. The chmmeter ggain
should not register any deflection (no deflection indicated infinite resistance). Reverse these connec-
tions and the ohmmeter should again register no deflection, [f the rectifier fails any of the previous tests
(A - E), replace the rectifier because it is defective.

NOTE: Various style/model meters may produce test results directly opposite from tests B-E.
in such tests, the resuits are as above.

4, integral Controfler (1.C.)

The integral controller (1.C.) is an encapsulated, solid-state unit that supplies a DC charging voltage to the
generator’s starting battery while the generator is operating.

Charging Voltage: 13.0 - 14.0 volts DC
Charging Amperage: 0 -10amps DC

A separate group of stator windings supplies AC voltage to a bridge rectifier which converts the AC current
into DC current to supply the L.C. unit. The |.C. unit senses the needs of the starting battery and supplies a
DC charge when one is needed. It you suspect that the 1.C. unit is faulty (that is, If the hattery’s charge is
low), check the charging circuit's compenents and performance by following steps #1 - 3. Check all
connections for cleanliness and fightness including the ground before replacing the LC. unit.

NQOTE: 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 for awhile.

White s Yellow
() Positive
Terminal of rectifier

White/Green
(~YNegative
Terminal of rectifier

White/Black
Ground =

White/Red
D.C.Charge

q

NOTE: White / Green () Megative and
White / 8iack Ground are interchangeable.
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DC CONTROL CIRCUIT WIRING DIAGRAM #38028
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DEC CONTROL CIRCUIT WIRING DIAGRAM #38028
Page 2 of 2

SCHEMATIC  DIAGRAM

12 VDC BATTERY
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REMOTE PANEL CONNECTIONS

RESPONSIBILITY FOR SAFETY REGULATIONS

BATTERY CHARGER CAUSES A 9mo DRAIN AND OVERSPEED MODULE CAUSES A I5mo DRAIN_ WHEN GENERATOR

2.

3.

IS NOT OPERATING. THEREFORE, WHEN LEAVING BOAT FOR AN EXTENDED PERICD. DISCONNECT THE BATTERY,

WESTERBEKE GASOLINE MWARINE GENERATORS, AS SHIPPED FROM THE FACTORY AND EXCLUSIVE OF OPTIONAL
REMOTE INSTRUMENT OR CONTROL PANELS,COMPLY WITH U.S. COAST GUARD 33CFR-183. ACCESSORY
INSTRUMENT AND CONTROL PANELS DO NOT NECESSARILY SO COMPLY AND ARE INTENDED TO BE INSTALLED
ABOYVE DECK AND "ISOLATED FROM GASOLINE SOURCES™ IN ACCORDANCE WITH 33CFR-183.410(5]

1T IS THE RESPONSIBILITY OF THE BOAT MANUFACTURER TO INSURE THAT THE INSTALLATION OF THESE
GENERATORS AND OFTIGNALLY, THEIR REMOTE INGTRUMENT OR CONTROL PANELS ,COMPLY WITH 33CFR -85,

SENDERS SUPPLIED WITH OPTIGNAL INSTRUMENT PANEL .

MINIMUM RECOMMENDED WIRE GAUGE TO REMOTE PANEL IS No. 14 AWG.

5.

REMOVE JUMPER BETWEEN THI-i AND TBI-2 WHEN USING REMOTE PANEL.
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OPTIONAL REMOTE START PANEL WIRING DIAGRAM # 38024
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OPTIONAL REMOTE INSTRUMENT PANEL WIRING DIAGRAM # 38025

KEMOTE [NSTRUMENT PAMEL (REAR VIEW)

T RED/W/PURPLE STRIPE
|
f
|

*i6 RED

12 YELIW/RED {STRIPE

f

]
S

16 PURPLE

NS
_ 0 ] pl%
#
| < 2 REL L FPRESSURE WATER TEMP
| WP 3
STOP START ON STRIPE O
¥, ar
_ 12 YEL[W/|RED STRIPE 14 PURDLE
# 5
_ 2 RED/W/PUR STRIPE Qs + Qs +
"arEDMWIPUR | A7 12 RED/MIPUR STRIPE o Fie BLACK
- &4 | o
To T8Iz 4 TSTRIPE < o =
i * 1o PURPLE
P T4-Z ¥ +
414 PURPLE ’ I PURPLE _ i BLA
TOTHI -4 TS L ] BLACK .
*ip LT BLUE k-
H =~J
QUICK COMNECT FI4LT BLUE ®E m@\ « i
TERMINAL® i g w
z O
i ) S
QUICK CONNECT | P14 TAN Mws Mw Z| s man 5 %/
TERMINAL ¢ 7 2, E®m _ +
o—
| 45 Q ©
¥4 RLACK ’ *l BLACK
TOTBI-5 | o e &
| VOLTS
| *it; PLURPLE
H
. i*10 RED/WYPUR
TO TRI-I F=TRIBF
OTBLS € %10 ver fw/RED

I'sTeiFE

A

- — —

Westerbeke Gen§rators

arine - www.torresen.com - 231-759-8596

41,

Engine parts from Torrsen M



Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

COOLING SYSTEM

Description

Waesterbeke marine gasoline engines are designed and equipped for fresh water cooling. Heat produced in
the engine by combustion and friction is transferred to the fresh water which circulates throughout the engine.
This circulating fresh water cools the engine block and its internal moving parts. The heat is transferred
externally from the fresh water to raw water by means of a heat exchanger, similar in function to an automotive
radiator. Raw water flows through the tubes of the heat exchanger while fresh water flows around the tubes;
engine heat transferred to fresh water is conducted through the tube walls to the raw water which is pumped
into the exhaust system and discharged overboard. In basic terms, the engine is cooled by fresh water, the
fresh water is cooled by raw water, and the raw water carries the transferred heat over the side through the
exhaust system. The fresh water and raw water circuits are independent of each other. Using only fresh
water within the engine allows the cooling water passages to stay clean and free from harmful deposits. The
two independent circuits and their components are discussed in the following paragraphs.

Fresh Water Circuit

NOTE: Refer to paragraphs A and B in this section on the recommended antifreeze and water
mixture used as the fresh water coolant, and for information on filling the fresh water system.

Fresh water is circulated through the engine by a belt-driven circulating pump, absorbing heat from the
engine. It then passes through the thermostat into the exhaust manifold, then to the heat exchanger where
it is cooled, and then is returmed to the engine block through the suction side of the fresh water circulating
pump. When the engine is started cold, external fresh water flow is prevented by the closed thermostat
(although some fresh water flow is bypassed around the thermostat to prevent the exhaust manifold from
overheating). As the engine warms up, the thermostat gradually opens, allowing the engine's fresh water
coolant to flow unrestricted to the external portion of the cooling system.

A. Fresh Water Coolant {Antifreeze) Mixture.

A freshwater and antifreeze mixture should be used year-round. Water, when it freezes, expands sufficiently
to split the heat exchanger and crack the engine block. A water/antifreeze mixture of proper concentration
will prevent freezing and promote better heat transfer (see next page for an antifreeze/water mixture chart).

Use soft water with few impurities, such as tap water (potable water) or rainwater. Never use hard or foul
water. Use of hard water or water containing impurities will lead o the collection of scale in the engine and
heat exchanger which will reduce the cooling system’s efficiency.

Antifreeze of poor quality or without rust inhibitors will cause corrosion within the cooling system. Always
use antifreeze which is compatible with aluminum cooling system components and which is made by a
reliable manufacturer. Never mix different brands of antifreeze. Recommended antifreeze for year round
use is ZEREX or PRESTONE with rust inhibitors.

Make sure that the cooling system of the engine is well cleaned before adding antifreeze.

in order to controf the concentration of the mixdure, mix the antifreeze and fresh water thoroughly before
adding it to the cooling system.
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ANTIFREEZE CONCENTRATION DATA

Antifreeze
Concentration % 13 23 30 35 45 50 60

Freezing °F 23 14 5 4 22 40 58
Temperature {°C) (-5) (10} {(-15) (-20) (-30) (-40) (-58)

NOTE: An antifreeze concentration should be selected on the basis of a temperature which
is about 10° F (5° C) lower than the actual atmospheric temperature expected.

B. Filling the Fresh Water System

A coolant recovery tank kit, PN 024977, is supplied with each Westerbeke gasoline generator. The purpose
of this recovery tank is to allow for engine coolant expansion and contraction, during engine operation,
without the loss of coolant and without introducing air into the cooling system,

This coolant recovery tank should be installed at, or above, the engine’s manifold level, in a location where
it can be easily monitored and where coolant can be easily added, if needed (see the figure below). A stainless
steel mounting bracket is supplied with each kit along with a 30 inch length of clear plastic hose and clamps
to connect the hose between the engine's manifold fitting to the hose spud on the base of the recovery tank.

Coolant Recovery Tank, Recommended Installation

COOLANT RECOVERY TANK

PRESSURE CAP

COOLANT PASSAGE

EXHAUST MANIFOLD

NOTE: Coolant joss can occur at the connection points of the plastic hose, at the manifold
fitting, and the tank spud and go undetected when this coolant leaks onto the hot exhaust

manifold and evaporates. Check these cannections when troubleshooting the cooling system
for coolant loss.
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FUNCTION OF MANIFOLD PRESSURE CAP
I

COOLANT RETRACTION |

t

From Coolent Tank

1o Coolant Tank COOLANT EXPANSION

Coolant from the engine, when heated during the engine's operation, will expand, lift the spring-loaded
manifold pressure cap and enter the recovery tank via the hose connecting the recovery tank to the manifold.
When the engine is shut down and cools, a small check valve inthe pressure cap is opened by the contraction
of the engine’s coolant allowing some of the coolant in the recovery tank to be drawn back into the engine’s
cooling system, free of air and without loss. Periodically check that the passage (A} between the 90° fitting
on the manifold and the filler neck in the manifold is clear so coolant can flow in either direction.

Fill the fresh water system as follows:
1. Remove the pressure cap from the manifold.

2. Pour a clean, water/antifreeze mixture into the manifold and allow enough time for the coalant mixiure {0
fill the fresh water cooling system and expel alf air.

3. Replace the pressure cap on the manifold.

4, Remove the plastic cap from the coolant recovery tank and fill the tank with coolant mixture halfway
between the ADD mark and the MAX mark. Replace the cap on the manifold.

5. Start and run the engine long enough for the engine to warm up so the thermostat will open, allowing the
coolant mixture to flow through the engine block and 1o the rest of the fresh water cooling system.

6. Add coolant mixture to the recovery tank, as required, to top off the fresh water cooling system.
{Periodically check that the manifold is completely full and no air pocket Is present.)

Thermostat
The thermostat used is simply a choke device that remains closed causing the coolant mixture in the engine

block to rise in temperature. This temperature rise effects the thermostat causing it to open; thus, allowing
coolant mixture to circulate through the cooling system.
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Raw Water Circuit

The raw water flow is created by a belt-driven, positive displacement, neoprene impeller pump. The pump
draws raw water directly from the ocean through the sea cock and raw water strainer and passes the water
to the heat exchanger's raw water inlet. The raw water passes through the heat exchanger's tubes, from
around which the fresh water coolant mixture circulates. Heat from the fresh water system is absorbed and
then is discharged from the cooling system overboard through the water-injected wet exhaust system.

Raw Water Pump

The raw water pump is a self-priming, belt-driven rotary pump with a non-ferrous housing and & neoprene
impeller, The impeller has flexible vanes which wipe against a curved cam plate within the impetler housing,
producing the pumping action. On no account should this pump be run dry. There should always be a
spare Impeller and impeller cover gasket on board {an impelier kit).

NOTE: Impeller failures resulting from a loss of raw water coolant are not warrantable failures.
Self priming occurs when the engine mounted pump is close to or below the water line of the
vessel.

Zinc Anodes

A zinc anode, or penci, is located in the raw water cooling circult within the heat exchanger. The purpose
of the zinc anode is to sacrifice itself to electrolysis action taking place in the raw water cooling circuit, thereby
reducing the effects of electrolysis on other components of the system. The condition of the zinc anode
should be checked monthly and the anode cleaned or replaced, as required. Spare anodes should be carried
on board.

NOTE: Electrolysis action is the result of each particular installation and/or vessel location;
not that of the generator. Generators do not produce electrolysis.

if the zinc pencil needs replacement,
hold the hex boss into which the
zine pencil is threaded with a
wrench while loosening the anode
with another wrench. This pravents
the hex boss from possibly tearing off
the exchanger shell. After removing
the zinc, note the condition of it. If the
zinc is in poor condition, there are
probably a lot of zinc flakes within the
exchanger. Remove the end of the
heat exchanger and clean the inside
of all zinc debris. Always have a
spare heat exchanger end gasketin
g¢ase the present one becomes
damaged when removing the end
cover. Replace the gasket {refer to
your engine model’s heat exchanger
end gasket part number), cover, and
install a new zinc pencil.

REPLACE REPLACE REPLACE
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Governor/Fresh Water/Raw Water Pump Belt Tension

WARNING

Never attempt 1o adjust the drive belt's tension while the engine is in operation.
CAUTION

Excessive governor and water pump drive belt tension can cause rapid wear of the belt and
reduce the service life of the fresh water pump and governor shaft bearings. Excessive slack
or the presence of oil on the belt can cause belt slipping, resulting in high operating
temperatures, as well as poor regulation during generator load changes.

The governor and water pump drive belt is properly adjusted if the belt can be deflected no less than 3/8
inch and no more than 1/2 inch (10 mm, 12 mm) as the belt is depressed with the thumb at the midpoint
between the two pulleys on the longest span of the belt. (See the figure below.) A spare drive belt should
be carried on board.

Belt tension
Governor 3/8-1/2 inch
deflection at
lengest span.

Fresh Water
Pump Pulley

Raw Water Pump

-;..
S '

Front Crankshaft
Pulley

Governor/Fresh Water/Raw Water Pump Beli Tension
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Cooling System

liustrated below is a typical Westerbeke engine’s cooling system. Both fresh water and raw water flow
through their independent cooling circuits. Please refer to the Parts List for individual part numbers and
descriptions for your generator's cooling system.

g/'-\‘

| WATER T PRESSURE CAP
TTme——
,;:;.- INJECTED ELBOW T}

EXHAUST MANIFOLD

THERMOSTAT

WATER
TEMPERATURE

\ SWITCH

INCOMING
RAW WATER

RAW WATER
PUMP

_.FRESH WATER DRAIN

RAW WATER B »

RAW WATER DRAIN

Typical Cooling System

Engine parts from Torrsen Mafine - www.torresen eon « 231°759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

LUBRICATION SYSTEM

Engine Ol

For the engine's lubrication, use a lubricating oit designated for gasoline service. Use a good grade of oil
having an AP! specification of SE, SF or $G. Do not use oils designated DS.

Engine Oil Viscosity (SAE Number)

Use oil having a viscosity best suited to the atmospheric temperature. Refer to the oil viscosity chart below.

c

TEMPERATURE

ERGIKE CQIL
(SAE &)

Oil Pressure

The engine’s oil pressure is indicated by the oil pressure gauge (when equipped with one) or is monitored
by the standard oil pressure switch.

During normal operation, the engine's oil pressure will range between 35 and 55 psi {engine hot).
NOTE: A newly started, cold engine can have an oil pressure reading upwards of 60 to 80
psi. Awarmed engine can have an oil pressure reading as low as 35 psi. These readings may
also vary depending upon the load that is placed on the generator.
Your generator set is fitted with an ofl pressure sensing switch as standard equipment. Should your engine’s

oil pressure drop below a safe operating pressure, the sensor will shut the engine OFF to prevent any internal
damage to your generator's engine from occurring by interrupting the DC voltage to the ignition coil.
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Engine Ol Change {to include filier)

1. Draining the O Sump

Discharge the old oif through the sump drain hose
(attached at the front of the engine) while the engine
is still warm. Drain the old oil completely, replace
the hose In its bracket, and replace the end cap
securely.

Ll

Always observe the old ofl as it is removed. A
vellow/gray emulsion indicates the presence of
water in the oil. Although this condition is rare, it
does require prompt attention to prevent serious
damage. Call a compestent mechanic should water
be present in the oll. Raw water present in the oil
can be the result of a fault in the exhaust system
attached to the engine, and/or water siphoning
through the raw water cooling circuit into the ex-
haust, filling it up into the engine.

2. Replacement of the Ol Filter

When removing the used off filter, you may find i
helpful and cleaner to punch a hole in the upper and
lower portion of the old filter to drain the oif into a
container before remaving it. This helps to lessen
spillage. A small style automotive filter wrench
should be helpful in removing the old cil filter. Place
some papertowels and a plastic bag around the filter
when unscrewing it to catch any oll left in the filter.
(Ot or any other fluid on the engine reduces the
engine's cooling ability. Please keep your gener-
ator's engine clean.) inspect the old oil filter as it is
removed to make sure that the rubber sealing gasket
came off with the old oll filter. If this rubber sealing
gasket remains sealed against the engine block,
gently remove it. The replaceable cartridge-type oll
filtter requires no cleaning inside, so it may be
properly disposed of.

When instalfing the new oll filter element, wipe the filter gasket's sealing surface on the engine block free of
oil and apply a thin coat of clean engine oll to the rubber gasket on the new oil filter. Screw the filter anto
the threaded oil filter stub, and then tighten the filter firmly by hand.

NOTE: Generic filters are not recommended, as the material standards or diameters of
important items on generic parts might be entirely different from genuine parts. Immediately
after an oll filter change and oil fill, run the engine to make sure the oil pressure is normal and
that there are no ofl leaks around the new ol filter.
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3. Filling the Oil Sump

Add fresh oil through the oil filler cap on the valve cover,
After refilling the oil, run the engine for a few moments
while checking the engine’s oil pressure. Make sure Rocker Cover
there is no leakage around the new ol filter or from the
oil drain system, and stop the engine. Then, check the
quantity of oil with the dipstick. Fill to, but not over, the
high mark on the dipstick, should the engine require Side Gil
additional oil. il

Tap Oil Fiii_

01l Dipstick

Upper Limit
{¥ormal Levelf\

Fower Limit 4—«------

Crankcase
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BC GENERATOR (60 - 50 HERTZ)

The BC generator is a brushiess, self-excited generator which requires only the driving force of the engine
to produce an AC output. The stator 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 exciter windings. This flow of current then induces a greater current flow through the four rotating
poles which then generates an even larger current in the exciter windings. This mutual 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.

D
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Generator Internal Wiring Schematic with
DC Battery Charging Circuit
A. Rotating Field/Auxiliary B. Main Stator Windings
Windings with Diodes
C. Exciter Windings and Capacitor D. Bridge Rectifier and integral Controller

Generator Frequency

Frequency Is a direct result of engine/generator speed: 1800 rpm - 60 hertz, 1500 rpm - 50 hertz Ta change
the generator’s frequency, refer to the "MAINTENANCE AND ADJUSTMENTS" section of this manual.
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BCA GENERATOR (60 HERTZ ONLY)

D
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Generator Internal Wiring Schematic with
DC Battery Charging Circuit
A. Rotating Field/Auxiliary B. Main Stator Windings
Windings with Diodes
C. Exciter Windings and Capacitor D. Bridge Rectifier and integral Controller
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No-l.oad Voltage Adjustment
1. Remove the louvered metal plate covering the terminai connections and the capacitor.

2, Start the generator and allow it to run 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 electrical appliances). Make sure the engine's speed (heriz) is correct. Adjust the governor as
neaded to obtain the correct engine speed before proceeding.

3. Referring to the AC load connections, as illustrated under the "Load Connections” heading for the BC and
BCA models, check the generator’s no-load voltage by measuring the voltage across the neutral lead and
the hot lead with a volt meter. Make sure you record this reading. The generator's no-load voltage is 115
- 128 volts at 60.5 - 61.5 hertz. If the voltage output is higher or lower than specified, proceed.

4. Shut off the generator. Make sure the correct hertz lead for the BC mode! (60 hertz #6, or 50 hertz #5) is
plugged into the capacitor. Refer to the illustration on the top of the next page.

WARNING

Do not attempt to make a no-load voltage adjustment while the generator is operating.
The capacitor can hold a 450 - 500 volt charge. Touching any wiring can result in a severe
electrical shock. In addition, atternpting to make a no-load voliage adjustment while the
generator is operating can cause fingers to be caught in the generator’s rotor.

5. Refer to the itiustrations on the next page before making any adjustments. Note that there are three piugs
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 nexd higher number. If the generator's
no-load voltage is high, then disconnect the higher numbered plug and connect the plug with the next
lower number. Note that the piug presently connected to this terminal may be any one of the three plugs
available.

6. If the generator's no-load voltage cannot be adjusted because the voltage needs to be increased and the
highest numbered plug is already connected to the right terminal, or the voltage needs to be lowered and
the lowest numbered plug is connected, then follow the sieps at the bottom of the next page. Ask your
local Westerbeke dealer for a BC GENERAL TROUBLESHOOTING GUIDE before performing the steps
listed at the bottom of the next page.

NOTE: Make sure the insulating covers on the unused leads are in place and are not in contact
with each other or In contact with the generator's housing.
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&
“ = /fs
= 5 I~ {o - THE #7 PLUG IS
] i L o SHOWH COMNECTED
- N TO THE CAPACITOR
= L ONLY FOR DEMON-
= = STRATION PURPOSES.
] o2
bl = o S

7.8 KW BCG & BCGA GENERATOR

AL Load Connection
Terminal Block

Generator End
Cover Plate

) Capacitor

ﬁr\ |

Ho-load Voltage
fidjustment Plugs

50 Hertz Plug

LAUTION: DO HOY
ALLOW ARY DF THESE
PLUGS TO TOUCH THE
CEMERARTAOR'S HOUSING.
WINPINGS WIi: HURM
IF THESE PLUGS TODUCH
THE HOUETHC OR OTHE#R
WIRESG .

A. Check the resistance of the exciter windings B. Check the capacitor.
7.0 KW BCG & BCGA: 1.9 chm 7.0 KW BCG & BCGA: 31.5 UF = 5°
C. Check the engine's speed.

60 hertz: 60.5-61.5
50 hertz: 50.5-51.5

Adjust the engine's speed by use of the governor speed adjustment to obtain the correct hertz.

NOTE: Referto the "NOTE" at the boltom of the next page.

Eesi§IPREe FaptE O M Torrsen Marirté - www.torresen.com - 231-759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

Load Connections

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 on the generator end. A diagram of the various AC voltage
connections is provided on the decal.

The generator is a single-phase, reconnectable 120 volts AC two-wire or 120/240 volts AC three-wire, at 60
hertz; or 110 volis AC two-wire, 110/220 volts AC three-wire, or 220 volts AC two-wire, at 50 hertz. Refer to
the "SYSTEM SPECIFICATIONS" section of this manual for the 7.0 KW BCG generator rating.

NOTE: The frame ground wire must be moved when changing from 110 volts, 50 hertz to /220
volts, 50 hertz.

A circult breaker shouid be instalied between the generator and the AC load. This circuit breaker should be
rated at 120% of the generator's AC output and be able to react quickly to overloads, subject to motor starting
considerations.

BC Generator (60 - 50 hertz)

N Ly N Lig

19483 186483 1H4-:03

5¢ @286 Sons Sel2ed
L N

110V 50H=z 120V 50Hz 240V 60H=z 220V L0H=z

For making connections to the AC terminal block, use terminal ends for #10 studs which will accept
multi-strand wire sized for the number of conductors in the bundie, the rating of the conductor's insulation,
and amperage that will be drawn through the conductor(s). (Refer to the generator's data plate for the
generator's amperage and voltage ratings.)

NOTE: When changing hertz produced by the generator, an engine speed adjustment at the
governor must be made. The AC output connections on the above illustrated terminal blocks

must be selected for the voltage and heriz 1o be produced. A plug at the capacitor must be
changed for 50 (#5) of 60 (#6} hertz use.

BCA Generator {60 hertz only)

14 1 4
e .
5 2 5
] @ P [ ? ?2
L I L] i, IN
120 VAC 120/240VAC
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Shore Power Connections

If the installer connects shore power to the vessel’s AC circult, this must be done by means of the SHORE
POWER/QFF/SHIPS GEN., center position-off transfer switch shown below. Use of this switch prevents
simultaneous connection of shore power to generator cutput.

CAUTION

Damage to the generator can resuit if utility shore power and generator output are connected
at the same time. This type of generator damage is not covered under the warranty; it is the
installer's responsibility to make sure all AC connections are correct.

Generatar NOTE: Diagram shows connactions for a two-

N G G2 wire, 120+ Volt system, For a three- wirg system
4 4 A = use dotted lines ter the other hot ies.
|
|
| .
s
bmme =@ @y
\
______ e &/
- ~
T -
E]
a
- 4N
- ~
7 4
—— ®/ Ship-to- Shore Switch {3 Pole}
~ PN 32008
- {40 Amps/Pole)
PN 32009
{80 Amps/ Poie)
PN 32010
pe . (125 Amps/ Pole)
Ship's L.oad PN 32133
] {200 Amps/Pols)
o
H Ground n
z
vV ¥ =
52 51 N
Share Power
Geanarator NOTE: Diagram shows connections for & two-

wire, 120-Voit system from the generator,

T G: = with three-wire, 120-Volt boat system.
-~
. s \
% — @)
2 o @
= N
2 Jumper z
- 'y
Fl 0( T
£ 4 I
5 L = -
~, A
K] N a
A5 @ [
®’,‘ = Ship-to- Shore Switch (3 Poie)
¢ A - BN 32008
- * {40 Amps/ Pole)
= PN 32008
~ L2 {80 Amps/ Pole)
PN e | 4 PN 32010
1’ @ 3 Neutrai {125 Amps/ Pole}
%‘*‘_‘——*N Ships Load
/ {WHT} PN 32133
NOTE:
- N / i 200 A Pol
g e No 240-Volt { mps/ Pole)
‘é Ground e Equipment
= J_ (GAN) '
¥ ¥V =
82 81 N

Shere Power
Shore Power Switch Connection Diagrams
Operators are cautioned when switching from shore power to generator power or vice-versa, heavy motor

ioads should be shut off before switching as voltage surges induced by switching with heavy AC loads on
the vessel being operated can/may cause damage to the exciter circuit components in the generator.
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GENERAL INFORMATION AND CARE OF THE GENERATOR

Use of Electric Motors

The power required to siart an electric motor is considerably mors than is required to keep it running after it
is started. Some motors require much more current to stari than others. Split-phase {AC} motors require
more current to start, under similar circumstances, than cther types. These motors are commonly used on
easy-starting loads, such as washing machines, or where loads are applied after the motor is started, such
as small power tools. Because they require 5 to 7 times as much current o start as to run, their use should
be avoided, whenever possible, i the electric motor is to be driven by a small generator. Capacitor 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 fo it. An electric motor connected to an air compressor,
for exampile, will require more current than a motor to which no load is connected.

in general, the current required to start 120-volt motors connected to medium starting loads will be
approximately as follows:

MOTOR AMPS FOR AMPS FOR
SIZE RUNNING STARTING
(HP) (Amperes) (Amperes)

1/6 3.2 6.41022.4*
1/4 4.6 9.2t032.2%
1/3 5.2 10.4to 72.8*
1/2 7.2 14410282
3/4 10.2 20.41t040.8
1 13 26 tos52

* Note that in the above table the maximum "Amps for Starting” is more for some small motors

than for larger ones. The reason for 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 i 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.

Reguired Operating Speed

Although individual units may vary slightly, the normal voltage and frequency of typical 60(50}hertz engine-
driven generators described in this manual are shown on the chart on the next page.

Run the generator at first with no-load applied, then at half the generator's capacity, and finally loaded to its
full capacity as indicated on the generator's data plate.

See the rpm/heriz/frequency chart on the next page.
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4-Pole Generator Voltage
Load Speed Frequency 120V (110) 240V {220)
Applied (rpmy) (Hertz) Plants Plants
MNcne 1830 62 122 240
{1530) (52) (112) (224)
Half 1800 60 120 240
(1500) (50) (110) (220)
Full 1755 59 110 220
(1455) (49) (100) (200)

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 ampmeter is not installed to monitor voltage and load, check it with a portable meter
and amp-probe.

Preventive Maintenance (Generator)
Maintenance on the generator is minimal.
1. Keep the generator clean, dry and well-ventilated.

2. Make sure all connections are clean and tight and that cables carrying AC voliage are properly supported
and protected against chafing.

3. The rear armature bearing is lubricated and sealed; therefore, no maintenance is required. If the bearing
becomes rough or noisy, replace it.

Generator Troubleshooting

A complete and illustrated text on troubleshooting the BC series of generators is furnished in booklet form
and incorporated in the Technical Manual which is available through your local dealer.
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ENGINE TROUBLESHOOTING

Introduction

The tables which follow indicate troubleshooting procedures based upon certain problem indicators, the
probable causes of the problems, and the recommendations to cvercome these problems.

Note that the engine's control system {electrical system) is protected by a 20-Ampere manual reset circuit
breaker located next to the starter motor and the {-) ground terminal. Refer to the model photographs at the
beginning of this manual for a photograph showing the exact position of this reset circult breaker.

Trouble Possible Cause

Engine cranks but fails 1. Qut of fuel.
to start.

A

. Engine is flooded.

3. Filters are clogged by contaminated fuel.

Y

. Voltage drop at (+) at overspeed switch.

5. Worn or faulty spark piugs.

[s)]

. Bad ignition coil.

7. High-tension leads grounding {wet system).
8. Automatic shutdown switch is faulty.

8. Fuel pump inoperative.

10. Filter in carburetor is clogged.

11. Tripped overspeed switch (reset and start).
12. Faulty choke solenoid.

13. Faulty fuel solencid on carburetor.

Engine does not erank. 1. Battery is low or dead.
2. Engine's DC 20-Amp breaker has tripped.
3. Raw water filled cylinders. (Remove spark plugs.)
4. Loose battery connections.

5. Voltage drop at starter solenoid terminal.
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Trouble Possible Cause
6. Bad starter solenoid.

7. Faulty START switch.

Engine starts, runs and then 1. Faulty automatic shutdown switch
shuts down. (oil, water, or exhaust).

2. Faulty overspeed switch (reset and star;
bypass switch to test).

3. Faulty fuel pump.

4, Faulty STOP switch.

5. Engine circuit breaker is tripping.

6. Dirty fuel filters.

7. Low oil level in sump.

8. Mechanical check valve at the fuel supply fuel

pump is unable to draw fuel through this valve
creating fuel starvation.

Back firing through carburetor. 1. lgnition timing is wrong.
2. Engine is flooded.
3. Choke is stuck closed.

4. Spark plug wires are connected wrong-
check firing order.

5. Distributor cap is cracked.

6. Dirty air cleaner.

Engine overheats. 1. Coolant loss (pressure test the cooling system).
2. Belts are loose or broken.
3. Raw water pump's impeller is faulty.

4, Raw water pump is worn.
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Irouble Possible Cause
5. Faulty hose.
6. Thermostat is stuck closed.
7. Heat exchanger is clogged.

8. Faulty gauge (check coolant temperature
with a thermometer).

Engine hunts. 1. Throttle linkage is binding.
2. Fuel starvation.
3. Dirty fuel filters.
4. Defective fuel pump.
5. Governor is out of adjustment.
6. Valves are out of adjustment.
7. Generator is overloaded.
8. Cracked distributor.

8. Faulty high-tension leads.

Engine misfires. 1. Ignition timing is wrong.
2. Spark plugs are worn,
3. Valve clearances are Incorrect.
4. Dirty carburetor.
5. Dirty air cleaner.

6. Poor quality fuel.

High oil pressure. 1. Faulty gauge.
2. Relief valve is stuck.

3. Dinty oil or wrong SAE type oil in the engine.
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Trouble Possible Cause
Low ail pressure. 1. Low oil level.
2. Faulty gauge.
3. Wrong SAE type cil in the engine.
4. Wrong type ol filter.
5. Relief valve is stuck.

6. Faulty oil pump.

No DC charge to the 1. DC connections to the controller are
starting battery. loose or faulty.

2. Faulty controller circuit component.

Black exhaust smoke is discharged 1. Dirty air intake.
from the engine.

2. Choke is stuck closed.

3. Carburetor is flocding.

Blue exhaust smoke is discharged 1. Valves are worn or adjusted incorrectly.
from the exhaust.

2. Piston rings are worn or unseated.

3. Lubrication oil is diluted.

F-3

. Crankcase breather hose is clogged.
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MAINTENANCE AND ADJUSTMENTS

introduction

This section contains a scheduled preventive maintenance program and several adjustment procedures the
owner/operator can perform without the benefit of sophisticated and expensive tools and instruments.
Preventive Maintenance (Engine}

Perform the preventive maintenance in accordance with the schedules listed in the following paragraphs.
Adherence to these schedules will make sure the equipment is maintained in the best possible condition and
that it will perform to expectations. Those items marked by an asterisk (*) are recommended to be performed
by an authorized dealer or distributor.

Daily (before each use}

1. Check the oil sump level. Maintain the oil level at or near the upper level mark on dipstick.

2. Check the coolant level in the plastic recovery tank. Maintain the coolant level halfway between the
MAX and ADD marks.

3. Visually inspect the unit; check for loose belts, chafed or broken wires, loose brackets and fittings,
damaged hoses, loose clamps, and cther equipment not property secured.

4. Check the fuel supply. Fill the tank(s) with a good grade of unleaded or leaded gasoline that has an
octane rating of 85 or higher.

5. Check the primary filter/water separator. Drain and service this filter as required. (A primary filter/water
separator is optional, but strongly recommended.)

8. If an optional instrument panel is installed, check the engine’s gauges for proper oil pressure, operating
temperature, and starting battery charging voltage once the engine is operating.

7. If AC gauges are installed, check the generaior’s output meters for proper AC voltage and output
frequency.
Monthly
Check the condition of the zinc anode in the heat exchanger's raw water circuit. Clean or replace the anode,
as reguired. Keep the area inside the heat exchanger clean of zinc anode debris.
Servicing After Initial 50 Hours of Operation
1. Change the engine’s lubrication oil and oll filter.

2. Clean or replace the fuel filter screen in the carburetor and in the primary fuel filter/water separator.
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*3. Retorque the cylinder head hold down bolts.
*4. Adjust valve clearances.
5. Adjust Governor/Fresh Water Pump and Raw Water Pump drive belt tension, if required.

6. Adjust the engine’s no-load speed, if required (hertz). Please note that this adjustment is not a
warrantable adjustment during or after the unit's break-in.

*7. Check ignition point gap and engine timing. (Check condition of distributor cap rotor.)

Servicing After Every 100 Hours of Operation
1. Change the engine’s lubrication oil and ol filter.

2. Adjust the water pump drive belt tension, if required.

Servicing After Every 250 Hours of Operation

Clean or replace the fuel filter element in the carburetor.

Servicing After Every 500 Hours of Operation
*1. Adjust the vaive clearances.
3. Drain, flush, and refill the fresh water cooling system
*4. Check the condition of the starter mator drive pinion; lubricate pinion.

5. Check the outside of the engine. Make sure any oil on the engine’s surface is cleaned. Any dirt or oil
on the engine inhibits the engine’s ability to cool. Please keep the engine clean.

6. Check the raw water pump for internal wear. Examine the pump's cover, cam, and internal housing.
Replace worn parts as needed. Check for leaks and repair them as needed.

7. Check spark plug gap, ignition point gap and ignition timing.

8. Inspect plug wires, distributor cap and rotor.

8. Change governor lube oil.

10. Check the internat condition of the water injected exhaust elbow. Inspect exhaust and water passages.
Remove any carbon and/or corrosion build up.

Servicing After Every 800 Hours of Operation

*Chack the tightness of bolts, nuts, and clamps.
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Serviging After Every 1000 Hours of Operation

Remove, clean, and pressure test the primary heat exchanger. (A local automotive radiator shop should
be able to clean and test the heat exchanger.)

NOTE: Operating in silty and/or tropical waters may require that a heat exchanger cleaning
be performed more often than every 1000 hours.

Generator Frequency Adjusiment

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

When the generator is run at 1800 rpm, the AC voltage output frequency is 60 hertz. When the generator is
run at 1500 rpm, the AC voltage output freguency is 50 hertz.

Therefore, to change the generator’s frequency, the generator's speed must be changed. To accomplish
the frequency change, connect the AC output leads to the AC terminal block in accordance with the "AC
Vaoltage Connections" diagram specified for your generator set, which appears in the "BC GENERATOR"
section of this manual.
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Ignition Timing

1. Attach a timing light to the #1 spark plug and mark the front timing pointer to indicate 10°. Locate the
timing mark on the crankshaft pulley and mark it with white chalk or crayon.

2. Start the engine and warm it up to its normal operating temperature. Make sure the generator is operating
without a load on it

3. Using the timing light, align the timing mark in the front crankshaft pulley so it is just slightly before the 10°
mark of the timing pointer. Do this by loosening and slowly rotating the distributor body. Refer fo the
timing specifications below.

Timing Specifications: 7.0 KW BCG & BCGA 10° + .5 BTDC at 1800 rpm

Timing Pointer

Choke Solencid

The choke solenocid is a 12 voit DC operated unit that func-
tions to close the choke plate in the carburetor when the
START switch is depressed during engine start up.

The choke solenoid de-energizes once the engine starts and
the START switch is released. Some unstable running may
be present when the engine starts cold but should smooth
out as the engine reaches operating temperature,

Keep this solencid dry and periodically lubricate the linkage

. Choke Solenoid
between the solenoid and the choke lever.
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Governor Adjustmenis
Operate the generator set to bring the unit up (o its operating temperature before attempting an adjustment.

NOTE: If the governor is severely out of adjustment, manuaily adjust the linkage without any
load on the generator to obtain a safe output voltage before proceeding with the adjustment,

Three adjusting points are on the governor. {Refer ta the llustration below.)

7.0 KW BCG & BCGA Governor
i. Bumper Screw This screw is used to 7 e
remove a no-load surge only. Never Z") .
turn the bumper screw into the governor /] %

far enough so that it increases the no- 5 Oil Fir
ioad speed. To adjust the governor, turn
the bumper screw in until the engine
stops surging. Now bring the In- . 2o N
crease/Decrease Speed Screw (on the S \\ Y
governor) up untit the generator runs \ - \\\\‘) )
between 60.5 to 61.5 cycles no-load. < o v
een 60.5 y & Oil Fill Level 1\\“‘\‘. 5@3\\\\ KL

Apply a 1/4, a 1/2 and a 3/4 load to the /P

Linkage Arm o

&
<2

; -a‘l =
Z
generator and ensure the generator 7. B“”‘PEVSCVE’W §7:) \.'5' s
does naot surge under these three load 8 » Hunting/Regulation “‘\@‘%
intervals, . =

Adjustment

Increase/Decrease Speed
Carburetor Throttle Lever

NOTE: Only if the generator surges at any of these load intervals are you to follow steps #2
and #3 below,

2. Increase/Decrease Speed This adjusting bolt sets the no-load speed of the engine. (The linkage arm
between the governor arm and throttle lever should be adjusted to hold the throttle full open when the
engine is not running.) Make sure this linkage moves freely and that the ball joint connectors are properly
lubricated. Use graphite lubricant at this connection. Disconnect the ball joint and apply a graphite
lubricant to the inside of the joint.

3. Hunting/Regulation I the variation in engine speed between no-load and full-load is too great, adjust this
eye bolt to draw the spring closer to the lever hub. The increase/decrease speed bolt may need to be
adjusted as well.

If the governor surges while under a load, adjust this eye bolt to move the spring away from the lever hub.
(Check the speed adjustment.)

Governor Maintenance

1. Periodically lubricate the attaching points at both ends of the linkage arm. Use a graphite lubricant or an
equivalent.

NOTE: Free movement of this linkage arm is important for proper governor/throttle aperation.
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2. Governor oil capacity: 7.0 KW BCG & BCGA s 1.5 ounces of SAE #10/30 motor oil.
NOTE: Do not overfill the governor.
3. Change the governor's oil every 500 hours of operation.

4. The drive belt should be maintained in good condition. Replace the belt if it becomes worn or shows signs
of cracking. {Keep a spare on hand for unexpected needs.)

To change the oil, remove the governor from engine and remove the oil fill and fill level plug and drain all the
oil from the governor. Reinstall the governor on the engine and fill it with the proper quantity of SAE 10/30
engine oil, and replace the plugs.

Carburetor Adjustment

1. Idle Mixture Jet

Disconnect the throttle linkage arm from the governor control arm and reduce the engine’s speed with the
idle stop screw. Turn the idle mixture screw clockwise (in) until the engine skips; back the screw out
(counterclockwise) slowly until the engine smooths then skips again; then tumn the screw clockwise (in) 1/4
to 1/2 of a turn. The idle mixture should be satisfactory at this setting.

2. Run Mixture Jet

This mixture jet is pre-sized at the factory and is not adjustable. An adjustment to the idie jet screw, while

the unit is operating at 1800 rpm, will have an affect on the unit's performance. Refer to the "Governor
Adjustments® section of this manual for instructions on how to adjust the engine's speed.

I @

Govarnor

Sereensd Alr

4 Choke Solenofd—Heamovaed

Throttle Stop A (Enlarged View)

idie Mizture Jet

Eesigrhake penersifirom Torrsen Mariffe - www.torresen.com - 231-759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

Torgquing Cylinder Head Boits

Tighten the cylinder head bolts according 1o the sequence shown in the fllustration below. Make sure the
engine is cold when this is done. Loosen one head bold one-half furn and then tighten it to the specified
torque. Then proceed to the next head balt in the sequence numbering shown,

FRONT
TN

7.8 KW BCG & BCGA TIGHTENING SEQUENCE

Torque Specifications:

7.0 KW BCG & BCGA 36.2 - 43.4 Ib-ft (5.0 - 6.0 kg-m)
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Valve Clearance Adjustment
NOTE: Retorque the cylinder head bolts before adjusting the engine’s valves.
1. Remove the rocker cover and the gasket.

2. Carry out the check and adjustment of vaive clearances,
with the piston of the No.1 cylinder positioned at the top
of its compression stroke and the exhaust and intake
valves completely closed. See #2 of the table iothe right
below for the values to be adjusted in this position.

3. Rotate the crankshaft 180° to position the No.1 piston at
the top of its exhaust stroke. Adjust the values as indi-
cated in #3 of the table to the right below.

4. Replace the rocker cover along with a new rocker cover
gasket.

CYLIKDER

Rocker cover torque: 2.9 - 5.1 |b-ft (0.4 - 0.7 kg-m) CRANK. ANGLE by
#2 When No.l piston is set at W P ®
end of compression stroke,
adjuat the valves, 34 [ -]
#3
¥hen No,1 piston is positioned | TN &

at the top of exhauat stroke,
adjust the valves. EX &

Spark Plugs
To setvice the spark plugs, clean, gap or replace the plugs as
heeded.
WEAR ANHD ADHESION OF CARBON
WARNING '
. . PLUG GAP (=gif
Do not remove the spark plugs while the engine is hot. | J;:., - BURMT
Allow the engine to cool before removing the spark A =/}
g a g pa :\_J_: CONDITION
* “

Il

Spark plug gap: 0.028 - 0.031 inches

il

(0.7 -0.8 mm) . DAMAGE AND

: - DETERICRATION

Spark piug torque: By 1 g s :
7.0 KW BCG & BCGA 10.8-15.2 bt _.__ | . --
(1.5 - 2.1 kg-m) \‘* - ‘@[5

Check each plug for damage and/or wear. DAMAGE

NOTE: Loc-tite "Anti-Seize" applied to the threaded
portion of the spark plugs will retard corrosion, making
future removal of the spark plugs easier.
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LAY-UP AND RECOMMISSIONING

General

Many owners rely on their boatyards to prepare their craft, including engines and generators, for lay-up
during the off-season or for long periods of inactivity. Others prefer to accomplish lay-up preparation
themsealves.

The procedures which follow will allow you to perform your own lay-up and recommissioning, or to use as
a check list if others do the procedures. These procedures should afford your engine protection during a
lay-up and also help familiarize you with the maintenance needs of your engine. if you have any questions
regarding lay-up procedures, call your local servicing dealer; he will be more than willing to provide
assistance.

Fresh Water Cooling System

A 50-50 solution of antifreeze and fresh water is recommended for use in the fresh water cooling system at
all times. This solution may require a higher concentration of antifreeze, depending on the area’s winter
climate. Check the solution in the manifold to make sure the antifreeze protection is adequate.

Should more antifreeze be needed, drain an appropriate amount from the engine block and add a more
concentrated mixture. Operate the engine to ensure a complete circulation and mixture of the antifreeze
concentration throughout the cooling system. Now recheck the antifreeze solution’s strength in the
manifold.

Lubrication System

With the engine warm, drain all the lubricating oil from the oil sump. Remove and replace the oll filter. (Place
some paper towels and a plastic bag around the filter to catch the oil during its removal.)

When installing the new oil filter, be sure to apply a small amount of oil on the rubber sealing gasket at the
base of the filter. Fill the sump with the correct amount of oil for your engine model. Use an oil with an API
specification of SE, SF or SG. Run the engine and check for proper oil pressure and make sure there are
no leaks.

CAUTION

De not leave the engine’s old lubricating oil in the sump cver the lay-up period. Lubticating
oit and combustion deposits combine to produce harmfut chemicals which can reduce the
iife of your engine's internal paris.

Fuel System

Top off your fuel tanks with regular or unleaded gasoline with an octane rating of 89 or higher. Fuel additives
should be added at this time to control algae and condition the fuel. Care should be taken that the additives
used are compatible with the primary filter/water separator used in the system. Change the element in your
primary fuel filter/water separator, the fuel system should contain one, and clean the separator sediment
bowi. Clean the filter screen at the inlet to the carburetor.
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Raw Water Circuit

Ciose the through-hull sea cock. Remove the raw water intake hose from the sea cock. Place the end of
this hose into a 5-gailon bucket of clean fresh water. Before starting the engine, check the zinc anode found
in the primary heat exchanger on the engine and clean or replace it as required. Clean the raw water strainer,
if one is installed, in the inside of the hull.

Start the engine and allow the raw water pump to draw fresh water through the system. When the bucket
is empty, stop the engine and refill the bucket with an antifreeze solution slightly stronger than needed for
winter freeze protection in your area.

Start the engine and aliow all of this mixture to be drawn through the raw water system. Once the bucket
is empty, stop the engine. This antifreeze mixture should protect the raw water circuit from freezing during
the winter lay-up, as well as providing corrosion protection.

Remove the impeller from your raw water pump (some antifreeze mixture will accompany it, so catchitina
bucket). Examine the impeller. Acquire a replacement, if needed, and a cover gasket. Do not replace the
impeller (into the pump) until recommissioning, but replace the cover and gasket. See the "Cylinder
Lubrication” section below.

Intake Manifold and Through-Huil Exhaust

The flame arrester on the carburetor is removed to fog the engine. Do not reinstall it. Place a cioth
sprayed with fogging oil into the intake of the carburetor. Close off the exhaust outlet of the transom in
the same manner. Be sure to remove both cloths and reinstali the flame arrester prior to start-up.

Starter Motor

Lubtication and cleaning of the starter drive pinion is advisable, if access to the starter permits its easy
removal. Make sure the battery connections are shut off before attempting to remove the starter. Take care
in properly replacing any electrical connections removed from the starter.

Cylinder Lubrication

Fogging the engine should be done as the last of the antifreeze mixture is drawn into the raw water circuit.
Remove the air intake screen (the air filter) and spray Marvel Mystery Oil or another commercially available
fogging il into the carburetor while the engine is running. Spray enough ofl to stall the engine. This will
coat the walls of the cylinders, pistons, and vaive surfaces with this protective oil. Remove the spark plugs
and spray a small amount of this oll into each spark plug hole and turn the engine over two or three complete
revolutions by hand. Reinstall, but do not tighten, the spark plugs, as these will nesd to be cleaned and
gapped prior to recommissioning. Close off the carburetor’s air filter with an oily rag.

Spares

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

If hatteries are to be left on board during the lay-up period, make sure they are fully charged, and will remain
that way, to prevent them from freezing. If there exists any doubt that the batteries will remain fully charged
ot that they will be subjected to severe environmental conditions, remaove the batteries and store themin a
warmer, more compatible environment,

Recommissioning

The recommissioning of your Westerbeke unit after a seasonal fay-up generally follows the same procedures
as those presented in the "PREPARATIONS FOR STARTING" section regarding preparation for starting and
normal starts. However, some of the lay-up procedures will need to be counteracted before starting the
engine.

1. Remove the olil-soaked cloths from the intake manifold and from the through-hull exhaust port.
2. Remove the raw water pump cover and gasket. Discard the gasket. |nstall the raw water pump impeller

removed during lay-up {or a replacement, if required}. install the raw water pump cover with a new cover
gasket.

WARNING

Wear rubber gloves, a rubber apron, and eye protection when servicing batteries. Lead
acid batteries emit hydrogen, a highly-explosive gas, which can be ignited by electrical arcing
or a lighted cigarette, cigar, or pipe. Do not smoke or allow an open flame near the battery
being serviced. Shut off all electrical equipment in the vicinity to prevent electrical arcing
during servicing.

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

4, Check the condition of the zinc arode in the raw water circuit and clean or replace the anocde as needed.
Note that It is not necessary o flush the antifreeze/ffresh water solution from the raw water coolant system.
When the unit is put into operation, the system will self-fiush in a short period of time with no adverse
effects.

5. Start the unit in accordance with those procedures found inthe "STARTING PROCEDURE" section of this
manual.
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SPARE PARTS LIST

Since a possibility exists in which the engine may need to be serviced at sea or while in a port other than
your home port, certain spare parts should be kept on board to help minimize delays in your voyage. Please
refer to your engine’s Parts List for part numbers when ordering spare parts. Listed below are those spare
parts that should be carried on board at all times.

1. A Raw Water Pump impelier Kit.

2. A Filter Screen for the Inlet to the Carburetor.

3. A Raw Water Pump/Fresh Water Pump/Governor - Drive Belt.

EN

. Hose Clamps.

o

. A Spare Oil Filter with a Spare Quart of Engine Oil and a Galion of Premixed Antifreeze.

(2]

. Spark Plugs, ignition Wires, Distributor Cap, Rotor and Points.
7. Controt Panel Fuses.
8. Zinc Anode with Heat Exchanger End Gasket.
Other parts, whose life expectancy cannot be accurately predetermined, should be carried on board (in

addition to those listed above) especially if the vessel is to be taken on long ocean voyages. These parts
are listed below.

k.

. Cooling System Hoses.

2. A Starter.

[ )

. A 20 Amp DC Circuit Breaker.
4. An Electric Fuel Pump.
5. A Raw Water Pump or major repair kit.

8. Battery Terminal Connectors.

|

. Carburetor Fuel Solenoid.
8. Oif Pressure Switch/Water Temperature Switch/Exhaust Temperature Switch.

9. Overspeed Switch.

The spare parts listed directly above are those we recommend be carried on board during long ocean
voyages. You may wish to ask other boat owners who have similar crafts and who have completed long
ocean voyages as to what spare parts they carried on board and what parts were needed at specific times
of the voyage. From the list provided directly above and from these inquiries, you can determine what spare
parts may be needed. In addition, if you are planning a iong ocean voyage, consult your local Westerbeke
dealer for a listing of the Westerbeke dealers located on your route.
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TABLE OF STANDARD HARDWARE TIGHTENING TORQUES
Unless stated otherwise for a specific assembly, use the following torque vaiues when tightening standard
hardware.
Pitch Ib-ft kg-m
Grade 4T
6mm bolt head/nut 1 29- 51 04-07
8mm bolt head/nut 1.25 72- 116 1.0- 1.6
10mim bolt head/nut 1.25 13.7- 224 1.9- 3.1
10mm bolt head/nut 1.5 13.0- 21.7 1.8- 3.0
12mm bolt head/nut 1.25 (ISO) 25.3 - 39.8 35- 55
12mm bolt head/nut 1.5 25.3- 39.8 35- 55
12mm bolt head/nut 1.78 21.7- 36.2 3.0- 50
13mm boit head/nut 1.5 325- 506 45- 70
14mm bolt head/nut 15 36.2- 57.9 50- 8.0
14mim boit head/nut 2 34.0- 55.7 47-17
16mm bolt head/nut 1.5 54.2- 796 751140
16mm bolt head/nut 2 51.4- 76.7 7.1-10.6
Grade 6T
6mm bolt head/nut 1 43- 65 06-09
8mm bolt head/nut 1.25 10.8- 159 15-22
{0mm bolt head/nut 1.25 21.7- 325 3.0- 45
10mm bolt head/nut 1.5 19.5- 304 2.7-42
12mm bolt head/nut 1.25 (1S0) 36.2- 579 50- 80
12mm bolt head/nut 15 36.2 - 50.6 50-70
12mm bolt head/nut 1.75 34.7- 49.2 48- 68
Grade 7T, 8T andl 8.8
8mm boit head/nut 1 58- 87 08- 1.2
8mm bolt head/nut 1.25 145- 21.7 20- 390
10mm bolt head/nut 1.25 289- 398 40- 55
10mm bolt head/nut 1.5 26.8- 376 3.7- 52
12mm boit head/nut 1.25 (1SO) 54.2- 75.9 7.5-10.5
12mm boit head/nut 1.5 50.6 - 65.1 70- 90
12mm bolt head/nut 1.75 434- 8615 6.0- B5
13mm bolt head/nut 1.5 57.9- 86.8 8.0-12.0
14mm bolt head/nut 1.5 72.3-108.5 10.0 -15.0
14mm bolt head/nut 2 68.7 -101.3 9.5-14.0
16mm bolt head/nut 1.5 108.5 -166.4 15.0 -23.0
16mm bolt head/nut 2 101.3 -159.1 14.0 -22.0
Grade 5 capscrew
1/4 UNC g9- 11 1.2- 15
1/4 UNF 11 - 13 1.5- 1.8
516 UNC 18 - 20 25-28
516 UNF 21 - 23 29-32
3/8 UNC 28 - 33 3.7- 48
3/8 UNF 30 - 35 4.1- 48
716 UNC 44 - 49 6.1- 6.8
7/16 UNF 50 - 55 69- 76
1/2UNC 68 - 73 9.4 -101
1/2 UNF 73 - 80 10.1 -11.1
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TABLE OF TIGHTENING TORQUES

tb-ft kg-m
Cylinder Head Boits* 36.2 -43.4 5.0-6.0

(*See the Torquing Cylinder Head Bolts section.)

Crankshaft pulley to crankshatt 36.2-43.4 5.0-6.0
Rocker cover to cylinder block 2.9-541 04-07
Spark plug to cylinder head 10.8-15.2 1.5-241
Timing belt cover #1 32-48 0.44 -0.66
Timing belt cover #2 52-7.8 0.72-1.08
Timing belt tensioner 231 -34.7 32-48
Valve adjusting screws 9.4-13.0 13-18
Qil pan drain piug and oil pan 26.3-325 35-45
Flywheel boits 28.9-36.2 40-5.0
Exhaust manifold 8.4-12.6 1.16-1.74
{intake manifold 75-10.8 i.04 - 1.56
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