




































































ENGINE TROUBLESHOOTING

PROBLEM PROBABLE CAUSE VERIFICATION/REMEDY
Preheat depressed 1. Poor ground. - 1. Check good ground thru mounting bracket.
Preheat solenoid does not activate. | 2. No voltage at “S” terminal. 2. Check for voltage, jump voltage to “S”. Check
circuit.
3. Faulty solenoid. 3. Replace solenoid.
Preheat depressed 1. Open diode. TB2-2to TB2-6. | 1. Check diode/replace.
Preheat solenoid activates. 2. Faullty K2 relay. .| 2. Test/replace.
No panel or fuel solenoid ’
activation.
Preheat depressed. 1. Faulty current timer. 1. Test/replace.
Preheat solenoid, panel, fuel pump | 2. Faulty fuel solenoid. 2. Test/replace.
activate. No fuel solenoid activation| - . ’
Preheat depressed. 1. Faulty ground. 1. Check ground circuit.
Preheat solenoid, panel, fuel 2. No voltage to fuel pump. 2. Check voltage circuit.
solenoid activate. No fuel 3. Faulty pump. 3. Test pump. Jump voltage to pump. Replace.
pump activation.
Preheat depressed. 1. Battery off. 1. Check/turn on.
Nothing activates. 2. 20 amp DG breaker off. 2. Check/turn on.
3. 7.6 amp fuse blown. 3. Check/replace-
Start depressed. 1. Faulty K1 relay. 1. Test/replace.
No starter activation. 2. No voltage at solenoid activation | 2. Check voltage 9.6 volts or better, Check
terminal or low voltage. circuit/charge battery.
3. Faulty starter solenoid. 3. Test/replace.
4. Faulty starter. 4. Test/replace.
Start depressed. 1. Faulty current timer. 1. Test/replace.
Unit starts, shuts down when 2. Faulty fuel solenoid. 2. Test/replace.
start released.
Unit starts, shuts down when 1. Faulty safety shutdown switch. 1. Check switches. Replace as needed.
preheat release, stays running .
while preheat depressed.
Generator drive engine 1. Faulty fuel pump. 1. Test/replace.
slows and stops. 2. Air in fuel system. 2. Test system/correct.
3. Block tank vent. 3. Check/clear blockage.
4. Gontaminated fuel filter(s). 4. Check/replace.
Stop depressed. Engine will not 1. Faulty DC alternator. 1. Un-plug “R” terminal. Depress stop, shut down
(Manual shut off must be used). : Repair/replace alternator.
20 amp breaker turned OFF 1. Faulty K2 relay. 1. Test/replace.
unit stops. 2. Faulty fuel solenoid. 2. Test/replace.
DC alternator not charging. 1. Drive belt. 1. Check tension/replace.
2. Regulator circuit. 2. Check excitation DC voltage at “R” terminal.
Correct.
3. Faulty alternator. 3. Repair/replace.
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ENGINE ADJUSTMENTS

DRIVE BELT ADJUSTMENT

For your safety, WESTERBEKE generator models come
equipped with belt guards that cover the belt(s) on the front
of the engine. (“Out of Sight-Out of Mind”. The belt guard is
NOT installed for that purpose). Operators are advised that
proper inspection, service and maintenance is required.

The drive belts must be properly tensioned. Excessive drive
belt tension can cause rapid wear of the belt and reduce the
service life of the fresh water pump’s bearing. A slack belt or
the presence of oil on the belt can cause belt slipping,
resulting in high operating temperatures.

The generator has one drive belt that drives the DC alternator.
The tension adjustment procedure for the belt is as follows:

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

1. Remove the belt guard.

2. Loosen the alternator adjusting strap bolt and the base
mounting bolt.

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

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

5. The drive belt is properly adjusted if it can be deflected no

- less than 3/8 inch (10mm) and no more than 1/2 inch

(12mm) as the belt is depressed with the thumb at the
midpoint between the two pulleys on the longest span of
the belt.

6. Operate the generator for about 5 minutes then shut down
and recheck the belt tension.

7. Replace the belt guard.

FUEL INJECTORS

Fuel injectors should be removed for service/rebuild and
reinstalled by a competent mechanic. Information regarding
fuel injector removal/inspection/rebuild/testing is found in the
Service Manual for the models listed in thus manual.

An authorized Fuel Injection shop should be contacted when
fuel injection is required. Injector servicing at a Fuel
Injection shop is performed in a “clean room” environment
generally not found in your standard diesel service shop.

Authorized Fuel Injection Repair Shops can be located
through your area yellow pages.

NOTE: Clean the area around the base of the injector
prior to lifting it out of the cylinder head to help prevent
any rust or debris from falling down into the injector
hole. If the injector will not lift out easily and is held in
by carbon build up or the like, work the injector side to
side with the aid of the 17mm deep socket wrench to free
it and then lift it out.

ADJUSTING STRAP.
BOLT

TYPICALALTERNATOR &/
ASSEMBLY ,

TROUBLESHOOTING WATER TEMPERATURE AND OIL PRESSURE GAUGES

If the gauge reading is other than what is normally indicated
by the gauge when the instrument panel is energized, the first
step is to check for 12 volts DC between the ignition (B+)
and the Negative (B-) terminals of the gauge.

Assuming that there is 12 volts as required, leave the
instrument panel energized(engine on( and perform the
- following steps:

. 1. Disconnect the sender wire at the gauge and see if the
gauge reads zero, which is the normal reading for this
situation. ‘

2. Remove the electrical connection at the sender on the
engine and ground it to the engine metal. The gauge
should register full scale, which is the normal reading for
this situation.

If both of the gauge tests are positive, the gauge is
undoubtedly OK and the problem lies either with the
conductor from the sender to the gauge or with the sender.

If either of the gauge tests are negative, the gauge is probably

- defective and should be replaced.

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

Check that the engine block is connected to the ground.
Some starters have isolated ground terminals and if the
battery is connected to the starter (both plus and minus
terminals), the ground side will not necessarily be connected
to the block.

@WESTERBEKE N
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ENGINE ADJUSTMENTS

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

VALVE ADJUSTMENT

HiE———

OIL MANIFOLD

 TIMING WINDOW © - —|
( located on the engine bell housing )

MECHANICAL
OIL PRESSURE GAUGE

ADJUSTING.
TESTING OIL PRESSURE SCREWS 4
- To test the oil pressure, remove the oil pressure sender, then
install a mechanical oil pressure gauge in it’s place. After

warming up the engine, set the engine speed at idle and read
the oil pressure gauge.
OIL PRESSURE WILL RANGE BETWEEN 50 AND 55PS!1 AT 1800 RPM

LOW OIL PRESSURE

"The specific safe minimum oil pressure is 5 - 10 psi. A grad- -
ual loss of oil pressure usually indicates worn bearings. For
additional information on low oil pressure readings, see the
ENGINE TROUBLESHOOTING chart.

CHECKING VALVE CLEARANCE

NOTE: Valve clearance must be checked and adjusted when
the engine is cold.

ADJUSTING

1. Remove the head cover.

2. Align the ITC timing mark on the flywheel (as viewed
thru the timing window on the bell housing) so that
the #1 piston comes to the top dead center of its
compression stroke.

3. Loosen the lock nut (2) and loosen the adjusting

screw (1).

4. Loosen the lock nut and return the adjusting screw. -

5. Slightly push the rocker arm (intake side) by your fingers’ eylinder. Valve amangement -
and screw in the adjusting screw slowly until you feel the . Location of piston Adjustment IN. EX.
screw touch the top of the valve stem, then tighten the i .

*
lock nut. o

6. Loosen the lock nut (4) of adjusting screw (3) (push rod 'Wh‘fj" Nd‘” pff“’“ is compression | 2" *
side) and insert the thickness gauge between the rocker 10p dead center 3rd A *
arm and the bridge head. Set the adjusting screw to the _ Ath
specific clearance, then tighten the lcck nut. ' -

Si

7. Adjust the clearance between the rocker arm (exhaust

side) and the exhaust valve to the specific clearance. - When No.1 piston is overlap 2nd *
. ) . ) position ard -
- VALVE CLEARANCE FACGTORY SPEC. - * -
i 4th Y Yo
= 0.23 - 0.27MM
.0091 - 0.0106IN 6.910 11.3N:
- 0.0091-0.0 Tightening torque Sé: ;r‘fer head cover 07 tg 1.15 kgr:m
5.1 to 8.32 ft-Ibs
WESTERBEKE
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GLOW PLUGS

DESCRIPTION Re-install the plugs in the engine and test them again. The
plugs should get very hot (at the terminal end) within 7 to 15
seconds. If the plugs don’t heat up quickly, check for a short
circuit. When reinstalling the glow plugs, use anti-seize
compound on the threads.

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

INSPECTION

To inspect the plug, remove the electrical terminal connec-
tions, then unscrew or unclamp each plug from the cylinder
head. Thoroughly clean each plug’s tip and threads with a
soft brush and cleaning solution to remove all the carbon and GLOW PLUG TIGHTENING TORQUE

. » ; : . . 1.0- 1.5 M-KG (7 -11 FT-LB)
oil deposits. While cleaning, examine the tip for wear and
burn erosion; if it-has eroded too much, replace the plug.

TESTING

An accurate way to test glow plugs is with an ohmmeter.
Touch one prod to the glow plug’s wire connection, and the
other to the body of the glow plug, as shown. A good glow
plug will have a 1.0 - 1.5 ohm resistance. This method can be
used with the plug in or out of the engine. You can also use
an multimeter to test the power drain (8 - 9 amps per plug).

A WARNING: These glow plugs will become very hot
to the touch. Be careful not to burn your fingers when =
testing the plugs. '

USING A
TEST LIGHT

'GLOW PLUGS
#053140

REFER TO THE WIRING
DIAGRAM IN THIS
MANUAL FOR ALL
WIRING CONNECTIONS

WESTERBEKE
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#10 ORANGE B
TO STARTER SOLENOID

T ALTERNATOR
{l \ . 50AMP
R -
EXCITER
;EHMINAL -

DESCRIPTION _
‘The following information applies to the standard alternators
that are supplied with WESTERBEKE'’S Engines and
Generators.

ELECTRICAL CHARGING CIRCUIT

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

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

ALTERNATOR DESCRIPTION

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

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

These alternators produce a rated output of 50 amps. Rated

WIRING CONNECTIONS

output is achieved at approximately 6000 alternator rpm at an

ambient temperature of 75° F (23.8° C). The alternators are

designed to operate in an ambient temperature range of -40° to

212° F (-40° to 100° C).

ALTERNATORS TESTING/TROUBLESHOOTING

VOLTAGE REGULATOR

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

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

ALTERNATOR TROUBLESHOOTING

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

| alternator can become very hot. Do not touch the

A WARNING: A working alternator runs hot. A failed

alternator until if has cooled.

LOW BATTERY/FAULTY CIRCUIT

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

PRELIMINARY INSPECTION

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

1. Make certain your alternator is securely mounted.

2. Check the drive belts for proper tension. Replace the belt

if it is worn or glazed. »

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

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

[y

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

WESTERBEKE
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ALTERNATORS TESTING/TROUBLESHOOTING

TESTING THE ALTERNATOR

A CAUTION: Before starting the engine make
certain that everyone is clear of moving parts! Keep
away from sheaves and belts during test procedures.

1. Start the Engine.
2. After the engine has run for a few minutes, measure the
starting battery voltage at the battery terminals using a
multimeter set on DC volts.
a.If the voltage is increasing toward 14 volts, the
alternator is working.

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

MEASURING 1y,
BATTERY VOLTAGE | |[120]/
(ENGINE RUNNING) [V

7

AN

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

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

4. If a battery selector switch is in the charging circuit,ensure
that it is on the correct battery.
5. Check the battery voltage. If your battery is in good
condition the reading should be 12 to 13 volts.

6. Load test the battery if there is a possible issue with
weak/faulty cell.

( ;’ WESTERBEKE
Engines & Generators
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TESTING THE OUTPUT CIRCUIT

1.

Connect the positive probe to the output terminal B and
connect the negative probe to ground.

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

Start the engine.

4. Repeat the same measurement, the negative probe to

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

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

=
/S
e

/
1A vama £

GROUND <

AE 5

R

TESTING THE QUTPUT
CIRCUIT ENGINE RUNNING <,
#10 ORANGEB 7/
TO STARTER SOLENOID /7 4 |
' R o,
B Vit
vavioter LY
T0 TB2-1 @ 7



ALTERNATORS TESTING/TROUBLESHOOTING

CHECKING THE SERVICE BATTERY

TESTING THE EXCITATION CIRCUIT v
ON CIRCU . Check the voltage of the service battery. this battery should

L Co‘}“e?‘ the pqsitive (+) multimeter probe to the . have a voltage between 13 and 14 volts when the engine is
excitation terminal R on the alternator and the negative (-) running. If not, there is a problem in the service battery
lead to ground. charging circuit. Troubleshoot the service battery charging

circuit by checking the wiring and connections, the solenoid,
isolator, battery switch, and the battery itself.

OUTPUT TERMINAL When the problem has been solved and before the alternator

TESTING THE EXCITER is back in operation, take the time to tighten and clean the
EXCITATION TERMINAL terminal studs. Also clean the connecting terminals from the
((:[?V(L:?l;/l\./rE . wiring harness. :

i) ALTERNATOR REPAIR

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

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

BATTERY CARE

The minimum recommended capacity of the battery used in
the engine’s 12 volt DC control circuit is 800-1000 Cold

2. Start the engine and note the multimeter reading. The  Cranking Amps (CCA).
reading should be approximately battery charging voltage. Review the manufacturer’s recommendations and then
If the reading is battery voltage, then the DC alternator’s establish a systematic maintenance schedule for your
regulator is faulty or the alternator itself and should be engine’s starting batteries and house batteries.
repaired. M Monitor your voltmeter for proper charging during

3. If no reading is obtained, an open exists in the eéngine operation. :
alternator/excitation lead. Disconnect the lead to determine * | Check the electrolyte level and specific gravity with a
the fault and correct. Jumper a 12 VDC source to the R hydrometer. -
terminal. The alternator output voltage should be in the nlv distilled wat brine electrolvtes t
14 VDC range indicating the alternator is OK. n gffil? y distilled water to bring electrolytes to a proper

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

OUTPUT TERMINAL
B EXCITER

TESTING THE - ;ERMINAL
gf:glﬁmn AR REMOVE FROM
ENGINE - \TEiMINAL R
RUNNING é%

s .
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STARTER MOTOR

ELECTRICAL TESTING

START -

>

_ _ : —i) * IGNITION
: TERMINAL §, .
1 BATTERY AL posmvE
= ,~ 0 [ TERMINAL
NEGATIVE A [
TYPICAL R e _
DIAGRAM : NI -
LA - s
) 2 STARTER
GROUND MOTOR
' = - PN.053295

TROUBLESHOOTING/INSPECTION

Prior to testing, make certain the ships batteries are at full
charge and that the starting system wiring connections
(terminals) are clean and tight. Pay particular attention to
the ground wire connections on the engine block.

To check the wiring, try cranking the starter for a few
cycles, not more than three crank cycles at a time, then run
your hand along the wires and terminals looking for warm .
spots that indicate resistance. Repair or replace any trouble
spots.

Using a multimeter, test the voltage between the positive
terminal stud on the start solenoid and the engine block
(ground).

If you read 12 volts, the starter is faulty.

If nothing happens at all, the solenoid is not getting
current. Check the battery and inspect the wiring
connections. It is also possible that the solenoid is defective.

— TERMINAL

IGNITION
TERMINAL §

36 qv . |
STARTER /)
WoToR /- 77

REFER TO.THE WIRING
DIAGRAM IN THIS MANUAL
FOR WIRE CONECTIONS

e

55 (+) POSITIVE -

_BATTERY
SWITCH

'TESTING WITH AN ELECTRICAL JUMPER
'REFER TO THE ILLUSTRATION BELOW .

" :Remove the Terminal S wire from the ignition and attach

the lead from the electrical jumper. Leave the + positive

:battcry attached and clip the jumper aligater fitting to that
terminal. The push button should crank the starter.

If the push button fails to crank the starter and the batteries
wiring and wired connections have been checked, the starter
needs to be removed for service.

-NOTE: This electrical jumper can be fabricated using a

-standard push button and two connecting wires.

T0 REMOVE FOR SERVICE
1. Tum off the DC battery switch.

2. If necessary, remove any componentsto gain full access
to the starter motor.

3. Label and disconnect the wiring from the starter. (Do not
allow wires to touch, tape over the terminals).

4. Remove the starter mounting bolfs.

'5. Remove the starter from the engine. In-some cases the
starter will have to be turned to a different angle to clear
obstructions,

NOTE: WESTERBEKE uses an ignition proof starter
approved by the U.S. Coast Guard. If it is necessary to

replace the starter, purchase a new starter from a
" WESTERBELE dealer/distributor.:

STARTER/SOLENOID TESTING

” WESTERBEKE
Engines & Generators
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STARTER MOTOR \
- PN.053295 N
DESCRIPTION SOLENOID /

The starting system includes the battery, starter motor, solenoid,
and starter button.

. When the starter button on the instrument panel is depressed,
current flows and energizes the starter’s solenoid coil. The
energized coil becomes an electromagnet, which pulls the plunger
into the coil, and closes a set of contacts which allow high current ’T%gmﬁ'}“
to reach the starter motor. At the same time, the plunger also ‘
serves to push that starter pinion to mesh with the teeth on the

(+) POSITIVE

TERMINAL

(M) TERMINAL

flywheel. '

To prevent damage to the starter motor when the engine starts, the

pinion gear incorporates an over-running (one-way) clutch which

is splined to the starter armature shaft. The rotation of the running -

engine may speed the rotation of the pinion but not the starter \ / (

motor itself. ' e \ o A
. ’ To test the-ignition circuit, locate the ignition(s) terminal (it is one

Once the started button is released, the current flow ceases, stop- of the small terminal studs and is wired to the ignition circuit).

ping the activation of the solenoid. The plunger is pulled out of Use a screwdriver, don’t touch the blade, to jump from that

contact with the battery-to-start cables by a coil spring, and the ignition terminal to the positive battery connection terminal on

flow of electricity is interrupted to the starter. This weakens the the solenoid.

magnetic fields and the starter ceases its rotation. As the solenoid If the starter cranks, the fault lies with the ignition circuit.

plunger is released, its movement also pulls the starter drive gear

from its engagement with the engine flywheel. If the solenoid clicks but nothing else happens, the starter

motor is probably faulty.

TERMINALS ——> &7 SOLENOID

SOLENOID

(+) POSITIVE'
TERMINAL

(M) TERMINAL

TYPICAL
STARTER MOTOR
REFER TO THE WIRING

DIAGRAM IN THIS MANUAL IGNITION

TERMINAL

Prior to testing, make certain the ships batteries are at full charge
and that the starting system wiring connections (terminals) are
clean and tight. Pay particular attention to the ground wire : _ . N
comnections on the engine block. : “Xf nothing at all happens the solenoid isn’t getting current.
To check the wiring, try cranking the starter for a few seconds, . Check the battery isolation switch and inspect the wiring
never more than 10 seconds at a time, then run your hand along - connections. It is also possible that the solenoid is defective.
the wires and terminals looking for warm spots that indicate
resistance. Repair or replace any trouble spots. ;

Using a multimeter, test the voltage between the positive terminal : A WARNING: There will be arching and sparks will
stud on the start solenoid and the engine block (ground). fly when jumping terminals. Be certain-the engine

If you read 12 volts, the starter is faulty. space is free of potentially explosive fumes, especially
| gasoline.

WESTERBEKE
Engines & Generators
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(+) POSITIVE -
TERMINAL

(M) TERMINAL

IGNITION
TERMINAL

Test again by jumping the two large terminal studs. Hold the
screwdriver blade firmly between the studs. Do not allow the
screwdriver blade to touch the solenoid or starter casing, this
would cause a short.

A WARNING: There will be arching as the full
starting current should be flowing thru the blade of the
s;:rewdriver.

If the starter spins, the solenoid is faulty.
If the starter fails to spin, the motor is probably faulty.

If no arching occurred, there is no voltage reaching the
solenoid.

NOTE: Starter riotors are either inertia type or pre-engaged.
In the pre-engaged model, the solenoid also moves an arm
that engages the starter motor to the flywheel of the engine.

Using a screwdriver to bypass the solenoid on such a starter

will run the motor without engaging the flywheel. Turn the
battery. switch on to provide the power to the solenoid.

Hopefully it will create enough magnetic field for the arm to

move even though the contacts inside the solenoid are bad.

&b STARTER MOTOR
| - PN.053295

SERVICE

Westerbeke uses a standard marine starter motor which can be
serviced or rebuilt at any starter motor automotive service center.

If replacing the starter motor, make certain the new motor is
certified for marine use. Automotive starters do not meet USCG
standards. If in doubt, contact your WESTERBEKE dealer.

T0 REMOVE FOR SERVICE
1. Turn off the DC battery switch.

- 2, If necessary, remove any components to gain full access

to the starter motor.

3. Label and disconnect the wiring from the starter. (Do not
allow wires to touch, tape over the terminals).

4. Remove the starter mounting bolts. ‘

5. Remove the starter from the engine. In some cases the

starter will have to be turned to a different angle to clear
obstructions, -
NOTE: WESTERBEKE uses an ignition proof starter
approved by the U.S. Coast Guard. If it is necessary to

replace the starter; purchase a néw starter from a
WESTERBELE dealer/distributor.:

Esr'_}w:ssnsﬁ'r:.'sl'(E~
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RAW WATER PUMP #052650

DISASSEMBLY

1.

With the pump removed from the engine, remove cover
#3, the gasket #4 and withdraw the impeller #5.

. Remove the cam securing screw #10 and remove the

cam #8.

. Remove the inner wear plate #6.
. Remove the internal circlip #18.
. Support the pump housing on a press with the unpeller

opening up.

. Press the shaft assembly #15, #16-1, #17 and #16-2 out of

the pump housing through the drive end. Spacer #14 and
slinger #13 will come out with the shafi assembly.

. Remove bearing #16-2 from the shaft, external circlip #17

and bearing #16-1.

. Push shaft water seal #7 out of the pump housing through

the nnpeller opening. Note the orientation of the seal for
correct ifistallation of the new seal.

ASSEMBLY

1.

Assemble bearing #16-2 onto the shaft. Install external
circlip #17 and position bearing #16-2 so it just contacts
the circlip. Install bearing #16-1 onto the shaft and

 position it so it contacts the circlip and bearing #16-2.

W

#6 WEAR PLATE
302574

FRONT ASSEMBLY

#4 GASKET
302570

#5 IMPELLER KIT
053374,

2.

9.
DOWEL 302575

#8 CAM 302573

Install the spacer #14 and slinger #13 on the shaft. Warm
the housing so to provide an easier press fit of the
shaft/bearing assembly into the housing. Using an
appropriate press, press the shaft bearing assembly into
the housing so that the bearing #16-2 just clears the
internal circlip #18 retaining slot. ‘

. Install the internal circlip #18.
. Press the shaft bearing assembly so the bearing #16-2 just

contacts the internal circlip #18 Rotate the shaft to ensure
no binding.

. Apply some glycerine to the sealing lip of the shaft water

seal #7 properly orientated. Using a twisting motion, slide
the seal over the shaft until it contacts the recess for the
seal in the housing. Then carefully press the seal fully
into the recess.

. Install the inner wear plate #6 and the cam #8, applying

some sealant on the cams securing screw #10.

. Apply some glycerine to the surface of the impeller’s

housing and install the impeller #5.

. Apply some glycerine to the vanes of the impeller that

will contact the cover #3. Install the gasket #4 and cover
#3 and secure with the 6 screws #2.

Re-install the pump on the engine.

‘#10 CAM RETAINING SCREW
¥ 053372

SEE REAR ASSEMBLY BELOW'

mb‘c;ovm SCREWS (6) | M DT [VATER
x1.0 x 8MM : #3 END COVER 053369 NOTE: The parts shown along with
034463 049170 ~ a glyceriné pack are included/in
WESTERBEKE’S PUMP KIT #053375
#13 SLINGER 0-RING
05338 o #16-1-2
#14 SPACER 053371 ~ SHAFT BALL BEARING ()
302581
= #15 SHAFT 05337
REAR ASSEMBLY =

‘SPACER PRESSES AGAINST

O-RING SHOULDEF A

o\
(W‘

‘SHAFT BEARING. ‘SPACER CGIRCLIP GROOVE™
PINS F]TAGA/NST THE L/PSEAL o _ 17 CIRCLIP ( MALL)
THE BEARINGS PRESS ~ 093360 o
AGAINST THE GIRGLIP #18 GIRCLIP (LARGE)
[::;WESTERBEIE 053367 )
“nqines & Generators GIRCLIP FITS INTO

GROOVE IN PUMP BODY



WATER HEATER (OWNERS OPTION))
INSTALLATION INSTRUCTIONS

WATER HEATER INSTALLATIONS

These engines are equipped with connections for the plumbing -

of engine coolant to transfer heat to an on-board water heater.
The water heater should be mounted in a convenient location
either in a high or low position in relation to the engine, so
that the connecting hoses from the heater to the engine can
run in a reasonably direct line without any loops which mlght
trap air.

Hoses should rise continuously from their low point at the
heater to the engine so that air will rise naturally from the
heater to the engine. If trapped air is able to rise to the heater,
then an air bleed petcock must be installed at the higher fitting
on the heater for bleeding air while filling the system.

THERMOSTAT HOUSING

)))

o BWNERS HOT WATER HOSE
FROM HOT WATER TANK.

WATER HEATER CONNECTIONS

OWNER
INSTALLED
HEATER

OWNERS HOT WATER
HEATER (TYPICAL)

NOTE: If any portion of the heating circuit rises above the
engine’s own pressure cap, then a pressurized (aluminum)
remote expansion tank (Kit #024177) must be installed in the
circuit to become the highest point. Tee the remote expansion
tank into the heater circuit, choosing the higher of the two
connections for the return. Tee at the heater; and plumb a
single line up to the tanks location and the other back to the
engine’s return. Install the remote expansion tank in a
convenient location so the coolant level can easily be checked.
The remote expansion tank will now serve as a check and
system fill point. The plastic coolant recovery tank is not used
when the remote expansion tank kit is installed, since this
tank serves the same function. Remove and store the plastic
recovery tank if it has been already installed.

The pressure cap on the engine’s manifold should be
installed after the engine’s cooling system is filled with
coolant. Finish filling the cooling system from the remote
tank after the system is filled and is free of air and exhibits
good coolant circulation. During engine operation, checking

_the engine’s coolant should be done at the remote tank and

not at the engine manifold cap. The hose connection from the
heater to the remote expansion tank should be routed and
supported so it rises continuously from the heater to the tank,
enabling any air in the system to rise up to the tank and out
of the system.

NOTE: An air bleed petcock is located on the engine’s
thermostat housing. Open this petcock when filling the
engine’s cooling system. This will help to allow air to vent

from the cooling system as coolant is added.

REMOTE EXPANSION
TANK (KIT #024177)

[QWESTEHBEIE
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REMOTE OIL FILTER (OPTIONAL)
PN:054372 T

1l
FASTEN SECURELY TO A BULKHEAD
(SCREWS ARE QWNER SUPPLIED)

APPLY A THIN COAT OF CLEAN QIL TO THE 0-RING WHEN
INSTALLING THIS KIT. THREAD THE KIT ON, THEN HAND
TIGHTEN AN ADDITIONAL 3/4 TURN AFTER THE O-RING
CONTACTS THE BASE. ' * .

J THE “IN" CONNECTION HOSE

= N MUST ATTACH TO THE “0UT” -
7 - CONNECTION AT THE

| REMOTE OIL FILTER.

THE “OUT" CONNECTION HOSE
MUST ATTACH TO THE “IN"
CONNECTION AT THE N
REMOTE OIL FILTER. NOTE; The "lf_'"and "ﬂl_t" malk[[‘lgs
on the kit (if the hoses are removed:. .
for installation) so they can be <

reconnected correctly. A
T APPLY A THIN GOAT OF CLEAN OIL TO THE

INSTALLATION ' od ) 1 fl.); 32 F;ggg ggﬁ%T\nsnj&N INASTALLING. AFTER THE
This popular accessory is, used to relocate the engine’s oil fil- 1 TS THE BASE,
ter from the engine to a more convenient location such as an tighten it firmly by ha"d..
engine room bulkhead. o '
NOTE: Refer to ENGINE OIL CHANGE in this manual for A\ CAUTION: 1t is vital to install the ol lines
instructions on rer_noving the oil filter. correctly. If the oil flows in the reverse direction, the
To install, simply remove the engine oil filter and thread on by-pass valve in the filter asembly will prevent the oil

WESTERBEKE's remote oil filter kit as shown. Always .
install this kit with the oil filter facing down as illustrated.

Contact your WESTERBEKE dealer for more informatiqn.

from reaching the engine, causing an internal engine
failure. If there is no oil pressure reading, shutdown
immediately and check the hose connections.

* (OPTIONAL) BLOCK HEATER
PN:055667 (120V) PN:055668 (240V) |

DESCRIPTION
A Block Heater can be installed in the engine block in place of ” - ADAPTER
the Block Drain plug which is located on the side of the engine PN-055666

block next to the side oil fill. The Block Heater kits include the
power cord and contain items needed to install the heater with
illustrated instructions.

Contact your WESTERBEKE DEALER for more information. BLOCK HEATER KIT 240V

. PN:055668
; . INCLUDES A 6 (1.83M,
NOTE: The Block Heater must always be imrr?ersed in cgolam‘ POWER CORD V(VITH A)
and the Block Heater can not be operated with the engine SCHUKA PLUG (CEE 7/7 230V)
running.

- BLOCK HEATER KIT 120V
PN:055669 WITH
POWER CORD
(REMOVE TO INSERT
BLOCK HEATER) '

fSAF)|WESTERBEKE
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Engine Type

Aspiration
Compression Ratio
Governor
Combustion Ghamber
Bore & Stroke

Piston Displacement
Firing Order -
Inclination

Weight (dry)

SPECIFICATIONS - GENERATORS
29.0/23.0 EGED

Diesel, four-cycle, four-cylinder, fresh
water-cooled, vertical in-line overhead valve
mechanism.(42 hp at 1800 rpm maximum).

Naturally aspirated.

22.6:1

Electronic

Swirl type.

98 x 110 mm (3.86 x 4.93 inches)
3.62 liters (220.9 cubic inches)
1-3-4-2

Continuous 20°
Temporary 30° (not to exceed 10 min.)

1135 Ibs (514.8 kgs)

TUNE-UP SPECIFICATIONS

Compression Pressure

(allowable limit)

Variation between
cylinders

Injection Timing
Engine Speed
Valve Clearance
(engine cold)

Injector Pressure
Valve Timing

Starting Battery
Battery Capacity

DC Charging Alternator

Starter
Starting Aid
Cold Cranking Current

626 psi (44 kg/cm?) at 250 rpm
(472 psi (30.5 kg/cm?)

10% or less
9° BTDC

1800 rpm 60 Hertz
1500 rpm 50 Heriz

0.23-0.27 mm
(0.00091-0.0106)

1991 - 2134 psi (140 - 150 kgf/om?).

Intake Opens 14° BTDC
Intake Closes 36° ABDC

Exhaust Opens 45° BBDC
Exhaust Closes 17° ATDC

12 Volt DC (-) negative ground

800 — 1000 Cold Cranking Amps (CCA)
50 Amp rated, belt-driven

2.5Kw, 12 VDC direct drive

Glow plugs, sheathed type

150 - 200 amps (includes glow plugs)

LUBRICATION SYSTEM

Pressure fed system with external relief valve.

General
Qil Filter

Sump Capacity
(not including filter)

Operating Qil Pressure
(engine hot)

Qil Grade

Full flow, paper element, spin-on type.
14.0 U.S. gts (13.2 liteis)

28— 57psi (2.0 — 4.0 kg/crm?)

API Specification CF, CG-4, or Cl-4
SAE 10W-40 or 15W-40

General

Operating Temperature
Fresh Water Pump
Raw Water Pump

Raw Water Flow
at 1800 rpm.

System Capacity
(Fresh Water)

General

Fuel

Fuel Injection Pump
Fuel Injection Timing
Injector Nozzle ’
Fuel Filter

Air Intake

Air Flow Gombustion

(generator cooling)

Fresh water-cooled engine block,
thermostatically-controlled with heat exchanger.

160° -180° F (71° - 82° C)
Centrifugal type, metal impeller, belt-driven.

Positive displacement, rubber impeller,
gear-driven.

11.0 US gpm (41.6 Ipm).
16.0 gts (15.1 liters)

~ FUEL SYSTEM

Open flow, self bleeding - self priming
(electromagnetic fuel pump)

No. 2 diesel oil (cetane rating of 45 or higher).
Bosch type mini pump

9°BTDC

Bosch throttle type.

Spin-on Type

Metal screen/intake silencer liox

115 ¢fm (3.2 cmm) at 1800 rpm

GENERATOR COOLING
Air Requirements 0.8 Power factor unit. 500 CFM (15.0 CMM)

NOTE: Increase cooling air flow 15% for for slower turning 50 Hertz units.

Generator Compartment

Ambient Temperature
Recommendations

Single Phase

Single Phase

Voltage - 3 Phase

Voltage regulation:

Frequency regulation:

122°F (50°C) maximum

NOTE: Forced ventilation should be provided
to maintain generator compartment
temperature below 122°F (50°C)

AC GENERATOR

Brushless, four-pole revolving field, sealed
lubricated, single bearing design. 12 wire recon-
nectable, with solid-state voltage regulator.

Reconnectable to Double Delta

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

+ 2% no load to full rated amperage outlet.

=+ .3 Heriz (.5%) no load to full rated amperage
outlet.

q WESTERBEKE
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SPECIFICATIONS 29.0/23.0 EGED

AC GENERATOR (3 Phase)
Brushless, six-pole, revolving field. Three Phase Brushless, six-pole, revolving field. Sealed

Single Phase
Seal lubricated, single bearing design. lubricated, single-bearing design. 12 Lead
12 lead reconnectable, (Double Delta for reconnectable. Solid state voltage regulator.
120/240 volts, 60hz.) (Series Star for 230
vghé, 50hz) with soli)d(state regulator. Voltage - 3 phase Low Voltage WYE - 240 Volts
(60 Hertz) High Voltage WYE 480 Volts
Voltage 120 or 120/240 volts - 60 heriz DELTA 277 Volts
Volts - 50 H .
230 Volts - 50 fertz Voltage - 3 Phase High Voltage WYE 400 Vots
Voltage Regulation +2% no load to full load. (50 Hertz) DELTA 230 Volts
Frequency Regulation 3 Hertz (.5%) no load to full load. Amperage - 3 phase Low Voltage WYE 87.3 Amps
. » (60 Hertz) High Voltage WYE 43.6 Amps
Rating (Volts AC) DELTA 75.6 Amps
60 Hz (1800 rpm) 120 volts 275 amps
120/240 volts ~ 275/137.5 amps Amperage - 3 phase High Voltage WYE 41.5 Amps
(50 Hertz) DELTA 72.2 Amps
50 Hz (1500 rpm) 230 volts 113 amps
S Generator Cooling 500 cfm (14.1 cmm)
Generator Cooling 500 cfm (14.1 cmm) Air requirements ’
Air requirements 60hz at 1800 rpm NOTE: /ncrease air supply 15% for 50 Hertz
(Single & 3 phase) NOTE: Increase air supply 15% for 50 Hertz ( ) operation (1500 rpm )ppy
operation (1500 rpm)
. Generator Compartment ~ 122°F (50°C) maximum
Generator Compartment 122°F (50°C) maximum Ambient Temperature
Ambient Temperature - ) Recommendations NOTE: Forced ventilation should be provided
Recommendations NOTE: Forced ventilation should be provided to'maintain generator compartment

to maintain generator compartment
temperatures below 122°F (50°C).

temperatures below 122°F (50°C).

[ q WESTERBEKE
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GENERATOR INFORMATION

USE OF ELECTRIC MOTORS

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

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

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

1/6 32 6.4 10 22.4*

174 456 9210 32.2°

173 52 104 to 72.8*

172 7.2 14410 29.2*

34 10.2 20.4 10 40.8*
1 13 261052,

*NOTE: 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 if it can bring the motor up to speed in a few
seconds. If difficulty is experienced in starting motors, turn
off all other electrical loads and, if possible, reduce the load
on the electric motor.

Required Operating Speed .

Run the generator first with no load applied, then at half the
generator’s capacity, and finally loaded to its full capacity as
indicted on the generator’s data plate. The output voltage
should be checked periodically to ensure proper operation of
the generating plant and the appliances it supplies. If an AC

voltmeter or ampere meter is not installed to monitor voltage

and load, check it with a portable meter and amp probe.

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

Generator Frequency Adjustment

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

B When the generator is run at 1800 RPM, the AC voltage
output frequency is 60 Hertz.

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

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

sary.
Generator Maintenance

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

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

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

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

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

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

The generator’s data plate gives the volfage,current,
and frequency rating of the generator. An AC wiring
decal is on the inside of the louvered cover at the
generator end that includes the AC volfage connections.
These voltage diagrams are also shown on these pages.

( :WESTERBEIG
Engines & Generators
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TWELVE LEAD WINﬁING/T ERMINAL BOARD CONNECTIONS

(SERIES WYE) 1

SERIES 2
STAR 3

AND (NOMINAL) VOLTAGES
(PARALLEL, WYE) {1,

PARALLEL
STAR I

L, > L. L L
10(511 20-3 567 482 10-12  2-4 6-8
1 5 9 1-3 5-7 9-11 %
o 0 0 o 9
A R v
L2 L3 N L1 L2 L3 N
50 Hz L-L 400 volts 50 Hz L-L 200 volts
50 Hz L-N 230 volts 50 Hz L-N 115 volts
60 Hz L-1. 480 volts 60 Hz L-L 240 volts
60 Hz L-N 277 volts

50 Hz L-L 115 volts
60 Hz L-L 138 volts

DOUBLE 8 AS
DELTA

3-WIRE 7

8-11 2-3 . 8B-9

R
B

L2 N L1

50 Hz L-L 230 volts
50 Hz L-N 115 volts
60 Hz L-L 240 volts
60 Hz L-N 120 volts

60 Hz L-N 138 volts

SINGLE PHASE
PARALLEL ZIG-ZAG'

N1 L2

50 Hz L-L 230 volts
50 Hz L-N 115 volts
60 Hz L-L 277 volts
60 Hz L-N 138 volts
(Refer to Note #1)

Note #1 Single phase amperage load.
The phase current must not exceed the
nominal value.

Note #2 Three phase zig-zag connection,

The rated power must be multiplied by
0.866.

[:?WESTERBEKE
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SERIES
DELTA

7
N
|
10-11. " 2-3
o O
1-12 5-4

?

1 L2 L8
50 Hz L-L 230 volts
50 Hz L-N 115 volts
60 Hz L-L 277 volts
60 Hz L-N 138 volts
(Refer to Note #1)
. R
N\
THREE PHASE ;12 N
IETI I )
8”3 .

108 . 4 S

L+

2 46
'e) 3-7-11

0 |
!
N

50 Hz L-L 346 volts
50 Hz L-N 200 volts
60 Hz L-L 415 volts
60 Hz L-N 240 volts
(Refer to Note #2)

DOUBLE
DELTA -
&-WIRE .-

2

o
o)

-1
5
i
|
!

8-10
O
1
Q
!

L2 13

N : L1

50 Hz L-N 230 volts
60 Hz L-N 240 volts



ELECTRONIC _HEGULATIDNf- AVR

S ' 5 AMP FUSE
ADJUSTABLE THRESHOLD “ (PN.054456)
OVERLOAD PROTECTION —T=mA |
INTERVENTION_ : =
' Amp- @g D D -
ADJUSTABLE THRESHOLD Her"’z @mv , — 573
OF UNDERSPEED = | |7
PROTECTION INTERVENTION’/ Stab- _EJ‘@‘; b fa_A_“'lggmflcETF;‘:‘Rsz‘:{Hz
volt—- ®§ ] : B z
= | [ m—t| AR}
- 4]
_ ' —| A
]' - 134 «
| 2] EXCITER FIELD
J il i
i o [ SR
DESCRIPTION

The voltage regulator (AVR) ensures optimum AC generator .

.performance This.advanced design AVR is equipped with
circuitry protection to guard against operating conditions that

could be detrimental to the AC generator. The following
information details the voltage regulators adjustments and
connections. These procedures should be performed by a
qualified technician.

TERMINAL CONNECTIONS
#1. Excitation field DC negative.

#2. Exciter field jumper to 3 if the regulator AC supply
between 5 and 3A is less than 160 VAC.

#3. Exciter field DC positive.

#3A. Supply voltage to regulator (AC).
#4. Sensing voltage.

#5. Supply voltage to regulator (AC)
#6. Jumper to 5A for 60 Hz operatxon
#7. Notused.

#5B. Not used.

#5C. Sensing voltage.

POSSIBLE CONNECTIONS
Exciter Field: The exciter field negative should be

connected to terminal 1 of the electronic regulator (normaIIy '

dark blue or black), while the posmve (normally red or
yellow) should be connected to terminal 3.

Supply: There are two possibilities.

1. The supply coincides with the sensing. In this case the
SR7/2 supply should be connected to terminals 3 and S
(in case of three-phase generators, terminal 5 is normally
connected with the star point). Terminals 3 and 4 should
be connected to each other in such a way that the supply
is also sensing. This connection in necessary when the

. generator does not have auxﬂlary winding for supplying
the regulator.

2. The supply and sensing separate. This is the case of a
generator equ1pped with auxiliary winding for regulator
supply. Supply is always connected to terminals 3 and §
of the regulator.

In both of these cases, the SR7/2 supply can vary from 80 to
270 VAC. But it should be noted that terminals 2 and 3
should be bridged for supply with voltage between 80 and
160 VAC, while the saime terminals should be left open if the
voltage is between 160 and 270 VAC.

" Sensing: - Sensing should‘-l;egconnected to terminals 4 and 5

and can vary from 80 to 350-VAC. The sensing is single
phase only and therefore is normally connected to one
alternator phase.

Operation at 60 Hz: When operating at 60 Hz, terminals 5A
and 6 should be connected to each other in order to keep the
low frequency protection correctly regulated.

A\ WARNING: Be aware that high voltages may be
present. Take all necessary precautions . to safe guard
against electrical hazards.

FUNCTIONS OF THE REGULATOR POTENTIOMETERS

Volt: With this potentiometer, it is possible to adjust the
voltage generated by the alternator in a very simple way. If
the screw is turned clockwise, the voltage increases, if the
screw is turned counterclockwise it decreases.

Stab: This potentiometer optimizes alternator performance.

~If turned clockwise, the stability decreases and the response
- time decreases but the" voltage tends to bé Iess stable. If

turned counterclockwise, the response tirie increases and the
voltage tends to be more stable.

. In order to adjust this potentiometer correctly, we-advise-

using the following method.

1. The generator must be working, starting from zero léad
-and the potentiometer must be at maximum stability
(turned fully counterclockwise).

2, Slightly turn clockwise until the light generated by the

filament lamp oscillates, at this point, turn the
potentiometer slowly counterclockwise until the light
stabilizes.

{ QWESTERBEIG'
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ELECTRONIC REGULATION AVR

Hertz: With this potentiometer, which is normally
pre-calibrated then sealed by the manufacturer, it is possible
to adjust the low frequency protection intervention. To.
recalibrate this protection, you must take the generator'to a
normal zero load condition, turn the potentiometer
clockwise until the limit position is reached, then decrease
the nominal speed by 10 %. Then turn the potentiometer
counterclockwise and measure the voltage value until it has
decreased by 5 volts.

When the speed decreases by more than 10% of the nommal
value, the voltage also decreases proportionally, blocking
generator overheating. Even if we advise calibrating this.
protection at 10% of the nominal value, it is obviously.
possible to calibrate the threshold at other values.

TERMINAL BLOCK CONNECTIONS

o

. CONTROL PANEL

REFER T0 THE COMPLETE
WIRING DIAGRAM #52951
IN THIS MANUAL.

TERMINAL BLOCK

[E]
LTS

O

|

O

i §_sTaToR

12

36

. . ) f— 10
Amp: With this potentiometer, it is possible to adjust the - ; : .
intervention level of the overload protection. This protection 1 D
system has an intervention delay, which permits a temporary Nl el Y
overload, necessary when starting motors or similar 2 | jemm——t
applications. : - ‘
To modify this protection, you must overload the generator R FeD
by 15% of the normal load, turn the potentiometer to
minimum (counterclockwise) and wait about twenty seconds. ERCIT
During this period of time the voltage value decreases. In this XCITER
condition and while turning the potentiometer clockwise, fix iy —
the generator voltage value at 10% less than the nominal one. ¥ Circuit ”

At this point, while the initial overload is being removed, the ~  Breaker

voltage increases to the nominal value. DC Field

Fuse: The electronic regulator is equipped with a fuse, which

protects the alternator from overheating in cases of regulator o
malfunction. The fuse (250V-5A, quick acting, F type) can be C smmn i

 replaced easily. 120 ) i 1

—————————— " 10+ -IENN-———————— 9
e _i ————————— 1 8e — .
' I e | p———————
EXCITER | ! s P ——— ! 5
A u ROTOR | D e—— .3
i } B + T ———
! — ® 1 l | —)
| ..p[_ k (B’ | s AUXILIARY
1 ‘ DIODE ‘ 3
=T o | g
1 ] = b
S § W
H-——_———-————— __FUSE \ ]
Amﬁ :
Herlz: = '
Sta —
volt —| el
— RED
] ot RED
Eesjap-\==i INTERNAL WIRING DIAGRAM
D 12 WIRE RECONNEGTABLE
VOLTAGE REGULATDH ’ W“’H SR7-2G AV
T7 BLUE #16 T h7-26 R
YELLOW#16 L _
' [wA7|WESTERBEKE
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NOTE: A booklet “BE GENERATORS’? Elec.;triqal
Testing & Troubleshooting Guide. A basic gundp is
available in pdf form to download off our website

www.westerbeke.com

AC OUTPUT CONFIGURATIONS

INTERNAL WIRING SCHEMATIC
EXCITER ROTOR/ROTATING FIELD

——— e o - —

EXCITER ROTOR

WINDINGS

' EXCITER ROTOR /
WINDINGS

CONDENSER

- —

TRANSIENT

GREEN

GREEN

RED

ROTATING

FIELD

— 1+
N

ISOLATION
DIODE PLATES

— ~ ~
w ~n -

K CONNECT AC BOND WIRE IF REQUIRED

60 HZ JUMPER
(REMOVE FOR
50 HZ)

- WYE™ “PARALLEL. WYE" “PARALLEL. DELTA"
. 480V/60Hz 208V/60Hz 120V/60Hz
400V//50Hz" 200V/50Hz 230V/50Hz 115V/50Hz
1L [H]

37

BY LOCAL REGULATIONS “DOUBLE DEL
' (2WRE SNGLE Phi
120-240V/60Hz i
-24 . 240V/60HZ
10-230V/30Hz . 230v/50Hz
EDE {-PHASE / 3-PHASE
WESTERBEKE
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SHORE PDWER TRANSFEB SWITCH CONNECT!DNS

If the installer connects shore power to the vessel’s AC cir- 230 Volt/50 Hertz Twa Wire Gnnﬁguratmn

cuit, this must be done by means of the SHORE POWER/ ‘
OFF/SHIPS GEN. Set the transfer switch shown imthe dia- 1oL 7 xepositioning of the white ground lead on the ter-
grams to the OFF position. This switch prevents simultane- & "
ous connection of shore power to generator output.

A CAUTION: Damage to the generator can result if
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 respon-
sibility to make sure all AC connections are correct.

N A A Ship to Shore Switch: -
— GENERATOR .
A\ caurion: Heavy motor loads should be shut off GROUND '
before switching shore power to generator power or . - _
vice-versa because voltage surges induced By switch- El |8 'GENE';A‘;?T%{? HORE
ing with heavy AC loads on the vessel being operated = = = Lo —_
may cause damage to the exciter circuit components in & e ‘_"“®! _ I
the generator. . © b
=~ SHIP'S
- [ LoAD
Shore Power Connections (60 Hertz)
GENERATOR Ship to Share Switch (3 Pole)
A TR D (NEUTHAL)J : '
N G1G2 -
A A ? e
] I
I 1 -
/G l N f!_. SHIP'S
— e G &, Tamm T owwe
o | PTTTTT \\\__/I I N )
E i SHORE POWER
= N | L1 230V 50Hz
+~® @\ 1 R
[‘—“*@ Y } -
~— 4 ) .
Ly SHORE POWER TRANSFER SWITCH
TN - | 1 AND CONNECTION SHOWN ARE FOR
“® @\ |NEUTRAL e
5 o @[ W psHPSLOM SINGLE PHASE ONLY
f=ad N
E i
= _[T;RDUND
SN ‘
SHORE POWER NOTE: SHIP TO SHORE SWITCHES ARE AVAILABLE AT YOUR WESTERBEKE DEALER.

NOTE: Diagram shows connections
for a two-wire, 120 volt system. For a
three-wire system, use the dotted lines
for the other hot leg.
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LAY-UP & 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 themselves.

The procedures which follow will allow you to perform your
own lay-up and recommissioning, or you may use them 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.

Propeller Shaft Coupling [Propulsion Engine]

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

Fresh Water Cooling Circuit

A 50-50 solution of antifreeze and distilled water is
recommended for use in the coolant system at all times.

This solution may require a higher concentration of
antifreeze, depending on the area’s winter climate. Check the
solution 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.

Lubrication System

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

A\ CAUTION: Do not leave the engine’s old engine oil
in the sump over the lay-up period. Lubricating oil and
combustion deposits combine to produce harmful
chemicals which can reduce the life of your engine’s
internal parts.

Fuel System /Gasoline]

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

Fuel System [Diesel]

Top off your fuel tanks with No. 2 diesel fuel. Fuel additives
such as BioBor and Diesel Kleen + Cetane Boost 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 fuel filter/water separator used in the
system. Change the element in your primary fuel filter/water
separator, if the fuel system has one, and clean the separator
sediment bowl.

Change the fuel filter elements on the engine and bleed the
fuel system, as needed. Start the engine and allow it to run
for 5 — 10 minutes to make sure no air is left in the fuel
system. Check for any leaks that may have been created in
the fuel system during this servicing, correcting them as
needed. Operating the engine for 5 — 10 minutes will help
allow movement of the treated fuel through the injection
equipment on the engine.

Raw Water Cooling Circuit

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

Start the engine and allow the raw water pump to draw the
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 allow 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 catch it in a bucket).
Examine the impeller. Acquire a replacement, if needed, and
a cover gasket. Do not replace the impeller (into the pump)
until recommissioning, but replace the cover and gasket.

Intake Manifold and Thru-Hull Exhaust

Place a clean cloth, lightly soaked in lubricating oil, in the
opening of the intake manifold to block the opening. Do not
shove the cloth out of sight. (If it is not visible at
recommissioning, and an attempt is made to start the engine,
you may need assistance of the servicing dealer. Make a
note to remove the cloth prior to start-up. The thru-hull
exhaust port can be blocked in the same manner.

WESTERBEKE
Engines & Generators

39



LAY-UP & RECOMMISSIONING

Starter Motor

Lubrication 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 [Diesel]

If you anticipate a long lay-up period (12 months or more)
WESTERBEKE recommends removal of the glow plugs for
access to the cylinders. Squirt some Marvel Mystery Oil into
each cylinder to help prevent the piston rings from adhering to
the cylinder walls. Rotate the engine crankshaft by hand two
revolutions and re-install the glow plugs.

If your engine does not have glow plugs, the injectors will have
to be removed. Be sure to have replacement sealing washers for
the injectors and return fuel line as needed.

Intake Manifold /Gasoline]

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

Cylinder Lubrication /Gasoline]

After engine shutdown, remove the spark plugs and spray a
small amount of fogging oil into each cylinder. Rotate the
crankshaft manually two complete revolutions. Re-install the
spark plugs loosely for winter lay-up.

NOTE: Az spring commissioning, remove the plugs and rotate
the crankshaft two full revolutions. Re-install the spark plugs,
tightening properly and connecting the high tension leads fully
onto each spark plug. ' :

Batteries

If batteries are to be left on board during the lay-up period,
make sure that they are fully charged, and will remain that way,
to prevent them from freezing. If there is any doubt that the
batteries will not remain fully charged, or that they will be
subjected to severe environmental conditions, remove the
batteries and store them in a warmer, more compatible
environment.

A WARNING: 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 hattery being
serviced. Shut off all electrical equipment in the vicinity
to prevent electrical arcing during servicing.

Transmission [Propulsion Engine]

Check or change the fluid in the transmission as required Wipe
off grime and grease and touch up any unpainted areas. Protect
the coupling and the output flange with an anti-corrosion
coating. Check that the transmission vent is open. For
additional information, refer to the TRANSMISSION SECTION.

Spare Parts

Lay-up time provides a good opportunity to inspect your
Westerbeke engine 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.

Recommissioning

The recommissioning of your Westerbeke engine after a
seasonal lay-up generally follows the same procedures as
those described in the PREPARATIONS FOR STARTING sec-
tion 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 oil-soaked cloths from the intake manifold.

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

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 that the batteries are fully charged.

A CAUTION: 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.

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

5. Check the condition of the zinc anode in the raw water
circuit and clean or replace the anode as needed. Note
that it is not necessary to flush the antifreeze/fresh water
solution from the raw water coolant system. When the
engine is put into operation, the system will self-flush in a
short period of time with no adverse affects. It is
advisable, as either an end of season or recommissioning

' service, to inspect the area where the zinc is located in the
heat exchanger and clear any and all zinc debris from that
area.

6. Start the engine in accordance with procedures described
in the PREPARATIONS FOR STARTING section of this
manual.
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SUGGESTED SPARE PARTS
WESTERBEKE MARINE DIESEL GENERATORS |
CONTACT YOUR WESTERBEKE DEALER FOR ADDITIONAL SUGGESTIONS AND INFORMATION

HEAT EXCHANGER END
GASKET AND 0-RING

WATER PUMP
IMPELLER AND s~

INLET

FUEL N L
FILTER ‘5\%‘)\
G MOLDED -

“HOSEKIT ™
IN A CANVAS

CARRYING BAG
| SPARE PARTS KITS
WESTERBEKE also offers two Spare Parts Kits,
each packaged in a rugged hinged toolbox. K"_ B
Kit “A” includes the basic spares. ZINC ANODES
Kit “B” is for more extensive off-shore cruising. DRIVE BELTS
KITA OIL FILTER
ZINC ANODES FUEL FILTER
DRIVE BELTS HEAT EXCHANGER GASKET
OIL FILTER IMPELLER KIT
FUEL FILTER INJECTOR
:*fo‘,‘ELEL’g;“mGER GASKET OVERHAUL GASKET KIT
FUEL SYSTEM HARDWARE KIT GLOW: PLUG

FUEL PUMP INLET FILTER
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WIRING SCHEMATIC #56375
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REMOTE START/STOP PANELS
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