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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 representations with respect thereto, including 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 software.

Forexample, 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be outdated and nolonger accurate. Routine changes made by Westerbeke’s suppliers, of which Westerbeke
rarely has notice in advance, are frequently not refiected in the supplier’s software until after such changes
take place.

Westerbeke customers should alsa 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 Organization is trained to provide the support necessary to ensure long-term dependable perfor-
mance.,

If, within 60 days of submitting the Warranty Registration Form for your unit, you have not received 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 CORPORATION
AYON INDUSTRIAL PARK
AYON, MA 02322

WA J WESTERBEKE

Amn T, e, e, Fe ETX2 8 TEL! (VSR GR-TYE
THREC W« TR VR WPEED - OWAE S

CUSTOMER IDENTIFICATION
Adam Smith

. 85 Maple Street
Mail To: Alden, IN 12234

Model BCG 7.8 XW Ser. $12340986
Expirea 11/15/B9
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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 equipmentlife. Proper diagnosis of a problem is the most important step
to satisfactory repair; therefore, a troubleshooting table is included.

Understanding the Gasoline Engine-Driven Generator

The gasoline engine driving an AC generator is in many ways similar to a gasoline automobiie engine. The
cylinders are vertical in-line, and the engine’s cylinder head has an overhead camshaft 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-controlled. 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 lonhgevity are proper ventilation, maintenance of the fuel system, ignition system, cooling
system, lubrication system and the AC alternator.

Ordering Parts

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 properly
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 is the
pulley/drive belt 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.

Westerbeke generator sets are thoroughly checked and given afinal run under variousload 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 buyerfowner-operator.
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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 DC Distributor

Circuit Breaker 45° Exhaust Elbow

Lube Qil
Dipstick
Qil Pressure
Switch DC Battery Ground
Connection
Lube Qil Filter
~Starter with Solenoid
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 Panel

Governor

Water Temperature
Switch
AC Connections
Outlet
Sea Water Pump
Gasdenser — . i : e > = __—Zinc Anode

Fuel Pump

Lube Qil Drain Hose
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7.0 KW BCG & BCGA MARINE GASOLINE GENERATOR SET

Engine Type

Governor
Combustion Chamber
Bare & Stroke

Piston Displacement
Firing Order

Direction of Rotation

Maximum Torque (at 1800 rpm)

Compression Ratio

Compression Pressure

(Limit of difference between cylinders)

Valve Timing

Valve Seat Angle

Valve Clearance
(engine warm)

Engine Speed

Dimensions

Dry Weight

Fuel Consumption

Inclination

Westerheke Generators

GENERAL SPECIFICATIONS

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

(8 bhp at 1800 rpm, maximum).

Hoof, fiyball type, 5% speed regulation.

Multi-sphere type.

2.62 x 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/cmz) at 400 rpm
(28 psi [2.0 kglcm2])

Intake Opens 28° BTDC
Intake Closes 62° ABDC

Exhaust Opens 62° BEDC
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 hertz.

Length: 26.50 inches (673.1 mm)
Width: 18.34 inches (465.8 mm)
Height: 23.44 inches (595.4mm)
Approx. 309 Ibs (140.1 kgs)

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

Continuous 14°
Temporary 20° (not to exceed 20 min.)



7.0 KW BCG & BCGA SYSTEM SPECIFICATIONS
INTAKE SYSTEM
Carburetor (STD type) Manual with butterfly shaped valve, single barrel

with U.S.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 % 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 fuel pump.
Fuel Regular or unleaded gasoline with an octane rating
of 89 or higher.
Fuel Pump 12-volt DC; lift capacity 5t (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 cfm (0.758 cmm) at 1800 rpm.
COOLING SYSTEM
General Fresh water-cooled block,
thermostatically-controlled
with a heat exchanger.
Operating Temperature 130 - 150°F (55 - 66°C)
Fresh Water Pump Centrifugal type, belt-driven, 1.13:1 to crankshait.
Raw Water Pump Positive displacement, rubber impeller, belt-driven.

9 Westerbeke Generators



7.0 KW BCG & BCGA SYSTEM SPECIFICATIONS

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

System Capacity (fresh water)

LUBRICATION SYSTEM

General

Qil Filter

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

Qil Grade

ELECTRICAL SYSTEM

Starting Battery

Battery Capacity

DC Battery Charger

Starter
DC No-Load Current

DC Cranking Current

Westerbeke Generators

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

4.2 U.S. gts (3.9 liters)

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

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

3.0 gts (2.8 liters)
50 - 70 psi (3.5 - 4.9 kg/em?)

AP! 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).

12-volt, 1.2 KW, Magneto engaging type.
90 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.
Predubricated, single-bearing design.
Reconnectable 120 volts or 120/240 voits,
single-phase.
Voltage 120 or 120/240 volts - 60 hertz

220 volts - 50 hertz.

Voltage regulation: +5% no-cad to
fullHoad.

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

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

Rating (volts AC)

60 Hertz (1800 rpm) 120 volts 58 amps
120/240 volts 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 c¢fm (7.0 crnm)
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 crmm)

TUNE-UP SPECIFICATIONS

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

Dwell Angle 58 - 66°

11 Westerbeke Generators



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 mustrealize there
are details of the installation which require periodic checks to ensure the best operating conditions for the
equipment and safe operating conditions for the personnel on board. Proper location and installation of the
gasoline generator in the vessel are of prime importance.

Factors in the installation that must be considered are ventilation, to aid in cooling 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 fuel supply and properly filtered fuel to the fuel pump on the engine.

CAUTICN

For safety reasons, the generator’s engine is not filled with lubricating 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 oil. This oil acts
as a preservative, providing refiable protection against corrosion for at least one year if the
generator is properly stored.

Inspection of Equipment

The generator is shipped from the factory securely mounted and properly crated. Accessory equipment is
shipped in a separate smali 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 concealed damage is 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.

Westerbeke Generators 12



Rigging and Lifting

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
lifting 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 onthe 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.

10 —
’//”‘d SLING LIFTING
ANGLE MUST NOT
EXCEED 10°

LIFYING
gl///’ EYE

ENGINE

The general rule in moving generators is to see that all equipment used is amply strong and firmly fixed in
place. Movethe enginealittle atatime and seethat itis firmly supported. Eliminate the possibility of accidents
by avoiding haste. Do not lift the generator by its crankshaft pulley. In certain situations it may be necessary
to 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 system’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
piatform. Be sure to use new gaskets where and when needed.

In case it becomes necessary to 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 someone 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 boit 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.

(172 MOUNTING HOLES)

The mounting location must be dry, above low-lying vapor areas, and in an area where bilge water and water
from above cannot spiash 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 properly 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 must be
removed from the generator area. The platform on which the generator and its mounting rails are located
must be strong enough to support the generator during all angles of vessel operation.

Westerbeke Generators 14



Exhaust System

WARNING

Carbon monoxide gas is deadly! 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 paoisoning are listed below.

o Dizziness o Vomiting
o Intense Headache o Muscular Twitching
0 Weakness and Sleepiness o Throbbing in Temples

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
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 muffier should be mounted K

as close to the engine as practical. The ex- b L,
haust discharge should always drop s A LI
downward into the exhaust muffler. Loopsin
the exhaust hose between the water-injected i |l
exhaust elbow and the water lift muffler i,

should be avoided, as these will trap and hold P i i

S A 5 ; Wict
water. == - firaro-nesu ZrTn e

NELT
EXCHARGER

X
-y
>
F-

.

i

!
|
|

L] — L =

For installations where the exhaust =
manifold/water-injected exhaust elbow is e S0 ey
close to or below the vessel’s water line, SEA wATER

. . - TRTAKE TwRSusE-
provisions must be made to install a siphon- 1L FATTING. (Flewh yme)
break or a vent in the raw water supply hose SEREMTOR 4RIVE MALED L1NE
to the water-injected exhaust elbow. This
stops the flow of raw water that runs through AT sStewon wacaE —a/yy
the raw water cooling system from filling the 1 A il f
exhaust and engine cylinders when the en- i 3 s
gine is shut down. This raw water supply : l
hose must be looped above the water line = e e il S
and the siphon-break or vent installed inthe ~ ==x ) - CICuAtGER
high point of the loop above the water line. EER g
This siphon-break or vent must always be - 1 . i =S
above the water line during all angles of Jorong wose iy ™
vessel operation to prevent siphoning. The R A - n
vent, when used, myst have its vent hose or W AT =
tube routed so it can remain above the water V7 SEA WATER STEATNER
line and empty of water when the engine is R

shut down. This allows air to enter through ROLL FITTING iflemh type) .
this vent to prevent siphoning. GENERATOR BELUY WATER LIRE
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Excessive back-pressure can be

caused by a small diameter exhaust CovER —ar
hose, a small muffier, sharp bends H
in the exhaust hose, improper fit- =8
tings, water pockets, and a high /J.
volume of water in the exhaust sys- ¥
tem due to the length of the exhaust
discharge hose. The use of elbows
and fittings in the exhaust discharge _ ] |

hose’s routing should be limited 5 A | I .

4 sSuUrFrORT

V% pl 7 MANCERE
cxmsuLarzon/ 3 iy wdrew e

HEAT
EXCHANCER

TR rIPE SQTION

. o . WESTEREEXY
since these will c-reate flow restric- rITCH ExRAUST Lime Sarvraier But ea
tions and contribute to exhaust A0z IHCH PER FOOT rour

or RuUN

back-pressure. The generator's ex-
haust system must be separate
from any other engine’s exhaust

EEN WATER
ETRAINER

system. Dry portions of the exhaust 1ER watem =
system between the engine’s ex- nuLL FITYINC (riuven tree)
haust manifold and the water in- DRY STACK EXHAUST

jected exhaust elbow must be
insulated to hold in the heat.

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 properly 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 must be of adequate size and
minimal run to prevent excessive exhaust back-pressure.
Exhaust back-pressure should be checked before a gener-
ator is put into service. (Refer to the illustration.) Excessive
back-pressure will affect the engine’s performance which
affects generator AC power output.

lnsulation

From
Heat

To measure for back-pressure, use a mercury manometer,
¥ Exchanger

a pressure gauge, or a water column. A boatyard or marine
mechanic should have a manometer or a pressure gauge. wor PlUg—
If the generator set does not have a tapped hole in its
exhaust elbow, one must be drilled and tapped fora 1/8 inch
NPT fitting in the dry area of the elbow.

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

s

Mercury
Manometer

Refer 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. ~ g

AL
v

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

Dimension A cannot exceed 39 inches of water.

178
wer Plug A
A

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

3 inches of mercury (0.104 kg/cma)
39 inches of water in a water column

(099 kg/cm? at 4° C) \
22 ounces psi '
11/2 psi

Exhaust System Failures

Whenthe engine’s raw water is fed into an exhaust system so that the full stream of this water strikes a surface,
erosiontakes place. This erosion may cause premature failures. The proper design of either a water jacketed
orwater injected "wet" exhaust system to prevent this problern 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 immed iately. If 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 canresult 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/operator should keep this in mind.

17 Westerheke Generators



Exhaust Elbow Instaliation

The Westerbeke Corporation offers a 45°and 90°exhaust
elbow as well as an exhaust riser you can install on your
generator. Refer to the instructions below when installing
the exhaust elbow purchased for your generator.

NOTE: Fabricated exhaust elbows or risers at-
tached to the exhaust manifold shall not exceed 8
Ibs when unsupported.

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 bath
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 myst be directed
downward so the mixture of raw water and exhaust
gases will flow/fall downward into the exhaust muffler
which myst be positioned below the exhaust elbow.
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 flow 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-t, or 24
to 35 Ib-in, or 0.27 to 0.41 kg-m.

CAUTION
Approach the 3 |b-ft torque limit with caution. The
clamp’s threads will break if more than 3 Ib-t is
applied to the clamp.

It a leak exists, correct it immediately.

* Manufactured by Permatex Company, Brookiyn, N.Y.
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Fuel System

The generator myst have its own fuel supply line; in other words, it myst 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 to 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 needie vaive stick
in the open position or not seat propenly, 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 is 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 orfrom the 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-off valve. A manually-operated setvice shut-off vaive 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 Fue/ System Compliance
Guideline. These illustrations show basic fuel system layouts that incorporate anti-siphon protection.

All fuel lines shouid 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 located so that its d ischarge route cannot allow water to enter through to the
fuel tank(s). Moisture must not be allowed to accumulate in the vent’s line.

FUEL LINE ALWAYS ABOVE FUEL TAKK TOP LEVEL

FUEL TANK TOP LEVEL

Y

FUEL M0 _ANTI-SIPHON DEVICE OR ELECTRICALLY
TANK OPERATEB VALVE NEEDED

NOT ACCEPTABLE

™~ ~

FUEL LINE BELDW FUEL TANX TOP LEVEL

FUEL TANK TOP LEVEL \/
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ANTI-SIPHON DEVICE OR ELECTRICALLY
DPERATED FUEL STAP VALVE

FUEL TANX TOP LEVEL

FUEL LINE BELDW FUEL TANK TOPF LEVEL

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

ANTI-SIPHON DEVICE OR ELECTRICALLY
qul TANK TUP LEVEL nPERﬂTEB FUEL STOP VALVE

FUEL LINE ABOVE FUEL TAaNX

TOP LEVEL
FUEL LINE BELOV¥ FUEL TAKK
TOP LEVEL j

ANTI-STIPHON DEVICE OR ELECTRICALLY OPERARTED FUEL
STOP VALVE AT POINT WHERE FUEL BISTRIBUTION LIME

G0ES BELOW FUEL TANK 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.

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

The installer should install an approved fuel filter/water separator in the fuel supply between the fuel
tank and the generator’s engine to help remove contaminants in the fuel before the fuel reaches the
engine-mounted fuel pump and carburetor. Such contaminants can cause the faiture 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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Qil 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. Oil 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 into a container. The hose cap fitting is 1/4 inch NPT (National
Pipe Tap) and can be extended or have a pump added, by the operator, for easier removal of the old oil, if
desired.

Connecting Pressure Sensing Devices to Oil Galleries

Oil pressure sensing devices, such as senders and switches, must not be connected to an engine’s oil gallery
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. If these fittings fail, the engine loses its oil pressure and
quickly seizes.

When additional sensing devices such as switches or sensors need to be installed that function on engine
oil pressure, these devices must be bulkhead-mounted and connected to the oil gallery using an appropriate
grade of lubricating 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 unobstructed. Sea cocks and strainers should be at least one size greater than the
inlet thread of the raw water pump. The strainer should be of the type that may be withdrawn for cleaning
while the vessel is at sea and should be mounted below the water line to ensure self-priming. Inspect the
raw water lines to make sure there are no collapsed 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 Belt tension
3/8-1/2 inch

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.

deflection at
longest 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 strainer for delivery to the raw water
pump. Hoses routed from the through-hull fitting to 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 collapse a non-reinforced
hose). Raw water strainers should 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
Adjustment Bott
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CAUTION

" Do not use a scoop or weedless 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 to 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.

Electrical 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 haresses 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 to the
appropriate terminals. Also, ensure that these terminals are not the recipients of bilge water or water from
leaky hatch covers or corrosion will resuit.

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 (+) connection to the starter solenoid tagged for this connection.
CAUTION

To avoid an overcharging condition and a possible equipment failure, do not disconnect the

DC battery source while the engine is running.
Grounding
The generator set must be grounded to comply with United States Coast Guard regulation 33 CFR-183 which
specifies that a common conductor be connected between the generator set and the vessel's main
propulsion engine’s grounded starter motor circuit. This conductor (the common 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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Automatic 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 tums 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 voltage 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 Oil Pressure Shutdown Switch (normally open)

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

High RFM 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 Output)

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 setvicing the battery or checking the electrolyte level, wear rubber gioves, a rubber
apron, and eye protection. Battery acid may splash on the skin or into the eyes inadvertently
when removing the electrolyte caps.

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

Ventilation

The ventilation requirements of the generator sets include the following: combustion air is required for the
engine cylinders; cooling air 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 located, of potentially toxic and fiammable 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 blawers especially when the vessel is not und erway. Refertothe "SYSTEM
SPECIFICATIONS" section of this manual for the airflow requirements of the generator set.

Westerbeke Generators 24



DESCRIPTION OF ENGINE CONTROL PANEL

Generat

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 oil 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 solenoid 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 circuit and an 8 amp fuse protects the operating circuitry on the engine and any remote start/stop panel
or instrument panel installed.

Fuse

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

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

REMOTE START PANEL REMOTE INSTRUMENT 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 cil 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 biue 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 availabie 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 isto alert the operator to release the starter toggle switch in addition to continue indicating
that the generator set is running.
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PREPARATIONS 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 to 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 API specification of
SE, SF or SG 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
’/[uouum. LEVEL)

S LOWER LIKIT

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 filied easily (see "COOLING SYSTEM"). The recoverytank should
be mounted at manifold level or above, however, if the installation does not permit this, mounting it
below the manifold is permitted.

C. Coolant should be added to the plastic recovery tank after the engine has been filled 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 coolant as needed.

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

WARNING

Carbon monoxide exhaust gas is deadly!

1. Ventilate the generator compartment 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 starting the generator, all AC loads, especially large motors, should be switched OFF
until 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 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 muffler, 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/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 load 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 in a cold engine, but this condition should smooth

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

Because the generator set operates at 1800 rpm to produce 60 hertz, or at 1500 rpm to produce 50 hertz,
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 autput and engine operation; both are related. For the
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 fullHoad output.
Periodically vary the load.

Avoid overload at all times. An overioad is signalled 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 - § times the amperage draw during normal running (see the "Amps for Starting" chart in the "GENERAL
INFORMATION AND CARE OF THE GENERATOR" section).

Starting Under Normal Conditions

Follow the procedure betow for routine starting of the generator:

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

Check the coolant level in the plastic recovery tank.
NOTE: Excessive loss 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 must
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
contaminants. Clean and drain the bow! 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
load.

Starting Under Cold Conditions

Under extremely cold temperatures, the foll owing conditions can occur. Follow the instructions listed below
when operating your generator set in cold weather.

Lubricating oil turns viscous - Make certain that the lubricating 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 holding the
ON switch until the oil pressure is sufficient to close the oil pressure safety switch, provid ing the normal
B+ path 1o the ignition system.

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

1. Remove the AC electrical load from the generator and allow the generator to run for 3 to 5 minutes to
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 myst 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 should the generator’s belt-driven govemnor fail and cause the generator drive engine to

overspeed.
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CARBURETOR AND FUEL SYSTEM

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

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

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

(<

Governor

Screened Air

7 Choke Solenocid—Removed
! (Enlarged View)

Idle Mixture Jet
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Optional Fuel Filter/Water Separator

A primary fuel filter of the water
separating type must be installed 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 to 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-
lustrated at the right. This is the
Raycor Mode! 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.

Periodically check this fitter screen.
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The engine mounted fuel pump requires little 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 pump 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 is 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.

Fuel Pump Outlet (To Carburetor)

Fuel Supply (in)
(Installers Connection)

\‘ Raw Water Hose
12 Volt DC (+) Connection //

Male Bayonet Connector l

Fuel Connection \

Compression Fitting

Fuel Connection

DC Ground Wire Connection .
Fuel Connection

"-3‘ Fuel Pump

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 12-Volt DC Control Circuit

The engine that drives the generator end has a 12-voit 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 avoid electrical shorts when working on the
engine’s electrical circuit with the engine stopped.

An overspeed shutdown switch shuts off the generator
set should the engine’s speed reach approximately 2175

: ars ~
rpm. This shutdown circuit consumes 25 milliamps (.25 @

or 1/4th of an amp) at all times once the generator is st
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 seasonal
operation. Ifthe 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 shutdown 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 it, lift the T-1 coil 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 circuit 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 battery

cabies from the battery. Leaving the charging circuit connected while quick-charging will
damagse the diodes in the integral controller’s circuitry.
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Testing the Battery Charging Circuit

1. AC Stator Winding : 0.14 Ohm
Lift the two AC leads off the bridge rectifier and measure with an ohmmeter the resistance between these
two ieads 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
Fulldoad 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 - .

pC
CHARGE

I.C.

BRIDGE INTEGRAL ==
. RECTIFIER CONTROLLER =

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

3. Testing the Bridge Rectifier

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

Point §5
{Rectiffer 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 defiection for any of the points touched.

Point #3

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

E. Place the (+) positive lead on point #1 and the (-) negative lead on point #3. The ohmmeter again
should not register any defiection (no deflection indicated infinite resistance). Reverse these connec-
tions and the ohmmeter should again register no defiection. If 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 results are as above.

4. Integral Controlfer (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 -10 amps DC

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

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

White/ Yellow

%ﬁ 55 {+)}Positive
Terminal of rectifier
%\ 3Y
White/Green
{=)Negative
Terminal of rectifier S
5
White/Black
Ground =<
White/Red
C.C.Charge
SWES
s
1‘ unmi‘-. "”“ H
VOLTAGE OUTPUT 5 l__; ) y
ADJUSTMENT .
POTENTIOMETER '
\J

NOTE: White / Green (=) Negative and
White / Black Ground are interchangeable.
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