
FUEL INJECTORS 
REMOVING THE INJECTORS 
NOTE: Injector must be serviced in a "clean room" environment. 

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

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

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 J7mm deep socket wrench to free 
it and then lift it out. 

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

INJECTION TESTING 
1. Using the nozzle tester, check the spray pattern and injec

tion starting pressure of nozzle and, if it exceeds the 
limit, adjust or replace the nozzle. When using nozzle 
tester, take the following precautions: 

A CAUTION: The spray injected from the nozzle is 
of such velocity that it may ppnetrate deeply into the 
skin of fingers and hands, destroying tissue. If it 
enters the bloodstream, it may cause blood poisoning. 

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

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

c. Mount the nozzle and nozzle holder on·the nozzle 
tester. 

d. Use the fuel at the approximate temperature 
of 68' F (20' C) 

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

INJECTION PRESSURE 
1920 PSI 

Inspecting Spray Pattern 
1, Operate the hand lever of the nozzle tester at intervals of 

one stroke per second to check if the fuel is injected cor
rectly in its axial direction. A nozzle is defective if it 
injects fuel in an oblique direction or in several separate 
strips. Also, a spray in the form of particles indicates a 
defect. These defects may sometimes be caused by clog
ging with dust and, therefore, all parts should be carefully 
cleaned before reassembly. (Care should'be taken not to 
expose ones skin to this spray as it may penetrate the skin 
and cause infection.) 
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2. Apply the pressure of 1635 lb/in' (115 kg/em') to nozzle 
by operating the hand lever, and check the drips from the 
nozzle tip. If it drips or has a large accumulation 'of fuel 
on the bottom, it is considered defective and should be 
repl~ced. A very small amount of fuel may sometimes 
remain on the tip of the nozzle; however, this does not 
indicate a defect. 

[I 
DRIP TEST 

The injection starting pressure for the injectors is adjusted by 
increasing or decreasing the thickness of the adjusting shim. 
The shim has 10 different thicknesses for every 0.0020 in 
(0.05 mm)~ between 0.0049in (1.25mm).to 0.0669in (1.7mm) 
With each 0.0020in (0.05mm) increase, injection pressure is 
increased approximately 71.1lb/in' (5.0 kg/em'). When 
replacing the shim, grip the retaining nut in a vise and 
remove the body with a wrench. Tighten the retruning nut to 
the specified torque: 

! SHIM THICKNESS 

~ 
ADJUSTING 
SHIM 

i 
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PREPARATION 

FUEL INJECTION TIMING 
ADJUSTMENT 

a. Close the fuel shut-off valve. 
h. Disconnect the No.1 fuel injection pipe from the 

cylinder head and injection pump. 

a. If the fuel injection timing is incorrect, change the 
thickness of shims under the fuel injection pump. An 
increase or decrease of the shims by O.1mm (0.004 in) 
will vary the timing by 10. . 

h. Increase the thickness of the shims to retard the timing 
or decrease it to advance the timing. 

c. Remove No.1 delivery valve holder from the injection 
pump. Remove the delivery valve and spring from the 
holder. Restore the delivery valve holder only to the 
injection pump. ADJUSTMENT RANGE: STANDARD ± 1.50 

d.Connect the fuel injection pipe to the injection pump. 
e. Hold the speed control lever in the low speed position. 

(Generator) remove the fuel shut-off solenoid. 

INSPECTION [Fuel Flow Method] 
a. Open the fuel shut-off valve. Turn the hey switch to the 

ON position and press preheat. 
NOTE: Fuel will come from the injection pipe with high 
pressure when the starter switch key is turned to ON position 
if the engine is equipped with an electric fuel pump. Direct 
fuel flow into the container. 

h. Slowly tum the crankshaft clockwise, looking at the 
open end of the injection pipe. The instant fuel stops 
coming out is the fuel injection timing. 

NOTE: Tum the crankshaft in reverse direction.iust a little and 
do step b again to verify the injection timing. 

c. The fuel injection timing is correct if the IT mark on the 
crankshaft pulley is aligned with the mark on the timing 
gear case when fuel stops from the injection pipe. 

FUEL INJECTION TIMING: BlDC 17' (STANDARD) 
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Four kinds of shims are available in thicknesses 
0.2mm (0.0079 in), 0.3mm (0.0118 in), O.4mm 

(0.0157 in) and 0.8mm (0.0315 in). These shims have 
no identification, measure the thickness of each shim 
with calipers before using it. 

A CAUTION: Apply sealant to both faces of each 
shim to prevent oil leaks. 

c. After the timing has been adjusted, make sure it is 
correct. 

d.Close the fuel filter valve and restore the delivery valve 
and injection pipe to the original state. 

TDC MARK 
17' 19' 
,f 20' 

"""~~:":23' 

ANGLE BY WHICH FUEL. 
INJECTION TIMING 1< ANGLE BY WHICH FUEL 

INJECTION TIMING 
IS ADVANCED 
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AlTERNATE METHOD 
In the fuel flowinethod, the delivery valve has to be removed. 
As a result, there is a good chance for dirt particles to get 
. inside the fuel injection pump. In this alternate method, 
however, it is not necessary to remove the delivery valve. 

a. Disconnect No.1 fuel injection pipe at the fuel 
injection nozzle (cylinder head). 

b. Prime the fuel system. 
c. Slowly tum the crankshaft clockwise nntil fuel just 

swells at the free end of the injection pipe and, at that 
instan~ check the position of the IT mark with respect 
to the mark on the gear case. This timing is 
approximately I' retarded. Take this l' retardation 
into account when making a shim adjustment. 
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GLOW PLUGS 
DESCRIPTION 
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 teoninal connec
tions, then unscrew or unclarnp 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 
oil deposits. While- cleaning, examine the tip for wear and 
bum 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 0.4 - 0.6 ohm resistance. This method can be 
used with the plug in or out of the engine. You can also use_ 
an ammeter to test the power drain (5 - 6 amps per plug). 

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

c 
" 

Re-install the plugs in the engine ~nd test them again. The 
plugs should get very hot (at the teonina! 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 com
pound on the threads. 

A WARNING: Do not keep a glow plug on for more 
than 30 seconds. 

Glow Plug Tightening Torque 7 -11 ff-Ib (1.D -1.5 m-kg) 

TESTING A GLOW PLUG 
WITH AN DHMMETER 

TESTING A GLOW PLUG 
USING A TEST LIGHT 

TERMINAL 
END 

TIP 
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STARTER MOTOR 
DESCRIPTION 

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

. are identical to conventional ones. 

'TERMINALS--~ ..... 0.""-. 

MOTOR 

TYPICAL 
STARTER MOTOR . 
REFER TO THE WIRING 
DIAGRAM IN THIS MANUAL 

TROUBLESHOOTING 

SOLENOID 

A WARNING: The following emergency starting 
procedures must not be used with gasoline engines. 
Sparks could cause an explosion and fire. 

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. 
1b check the wiring, try cranking the starter for"a few 
seconds, never more than 10 seconds 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 
tenninal stnd on the start solenoid and the engine block 
(ground). 

If you read 12 volts, the starter is faulty. 

SOLENOIO 

'IGNITION 
TERMINAL 

/",,,,-,·"~)(jmr5~;:-----'(M) TERMINAL 

To test the ignition circuit, locate the ignition(s) tenninal (it 
is one of the small tenninal stnds and is wired to the ignition 
circuit). Use a screwdriver; don't touch the blade, to jump 
from that ignition terminal to the positive battery connection 
terminal on the solenoid. 
If the starter cranks, the fault lies with the ignltion 
circuit. 
If the solenoid clicks but nothing happens, the starter 
motor is probably faulty. 

SOLENOID 

IGNITION 
TERMINAL 

~ 

C:~~~IJI{.}--_(+) POSITIVE 
TERMINAL 

r""'--J(M) TERMINAL 

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

A WARNING: There will be 'arching and sparks will 
fly when jumping terminals. Be certain the engine 
space is free of potentially explosive fumes, especially 
gasoline, and that there are NO flammable solvents or 
materials stored nearby. 

Engines & Gen~rators 
, I 

30 



STARTER MOTOR 

A WARNING: When perfonning these procedures, 
position-yourself-safely-away-from themoving-jlarfs of 
the engine in case the engine starts-up. Also warn 
other crllw members of the danger. 

IGNITION 
TERMINAL 

POSITIVE 

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

AWARNING: There will be arching as the full 
starting current should be flowing thru the blade of 
the screwdriver. 

. 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 juice reaching the 
solenoid. 

NOTE: Stalter "wtors are either inertia type or pre-engaged. 
In the pre-engaged nwdel, the sole/wid also nwves an ann 
that engages the stalter motor to the flywheel of the engine. 
using a screwdriver to bypass the solenoid on such a starter 
will run the nwtor without engaging the flywheel. ThI7l the 
starter switch on to provide pow.,. to the solelwid. Hopefully 
it will create enough magnetic field for the ann to move even 
though the contacts inside the sole/wid are bad. 

EMERGENCY START 
Corrosion to the starter brushes andlor ilie solenoid contacts 
cancauseilie sporadic-problemoLilieenginestarting_one __ _ 
time but not anoilier. If corrosion is ilie problem, ilie starter 
will need. to be rebuilt. 
It is however, sometimes possible to get started by taping ilie 
starter lightly wiili a small hammer. 
Wiili ilie battery switch off and no ignition,. tap lightly on ilie 
starter/solenoid casing as shown, ilien try to start the engine. 

If that fails, turn ilie battery switch on and have a crew 
member tum the ignition on and off rapidly as you tap again 
wiili ilie hammer., 'This may loosen ilie brushes and allow 
contact to start the engine. When you reach a reparr facility, 
the starter will need to be repaired . 

SERVICE 
WESTERBEKE uses a standard starter motor which can be 
serviced or rebuilt at any starter motor automotive service 
center, 
If replacing the starter motor, make certain ilie new motor is 
certified for marine use. Automotive starters do not meet 
USCG standards. If in doub~ contact your WESTERBEKE 
dealer. 

TO REMOVE FOR SERVICE 
1. Disconnect 1he negative battery cable. 
2. If necessary, remove any components to gain full access 

to ti,e starter motor. 
3. Label and disconnect the wiring from the starter. (Do not 

allow wires to touch, tape over ilie terminals). 
4. Remove tile starter mounting bolts. 
5. Remove the starter from the engine. In some cases tile 

starter will have to be turned to a different angle to clear 
obstructions, " 
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ALTERNATORS TESTING/TROUBLESHDOTING 

DESCRIPTION 

50 AMP MITSUBISHI 
ALTERNATOR 

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

The following mfonnation applies to the standard alternators 
that are supplied with WESTERBEKE'S Engines and 
GeneratorS. 

ELECTRICAL CHARGING CIRCUIT 
The charging system consists of an altemator with a voltage 
regulator, an engine DC wiring hamess, a mounted DC 
circuit breaker and a batteIy with connecting cables. Because 
of the use of integrated circuits O(::'s), the electronic voltage 
regulator is veIy 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 barness and electrical 
loads that are a pennanent 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 
ba!teIy charging and accessories, 
Power to the regulator and the field of the integral regulator 
altematoris provided by the field diode (or diode trio) 
paCkage contained in the alternator. 

These alternators produce a rated output of 50 or 51 amps. 
rated output is achieved at approximately 6000 alternator 
rpm at an ambient temperature of 75'P (23.8'C). The 
alternators are desigued to operate in an ambient temperature 
range nf<40'to'2i2"F-(<41l'-to i1l0'C). 

VOLTAGE REGULATOR 
The integral voltage regulator is an electronic switching 
device which senses the system voltage level and switches 

~ ~ thecvoltage~appliedt()~thefie\d in order to'maintain a proper 
system voltage. 

The regulator desigu 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 handliug or vibration. 

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

A WARNING: A working alternator runs hot. A failed 
alternator can become very bot. Do not touch the 
alternator until if bas 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. 
L Make certsin 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 corrO<jed corulections cause high 
resistance and this could cause overcharging, 
undercharging or damage to the charging systern. Badly 
corroded battery cables could prevent the battery from 
reaching a fully charged condition. 

4. Check the condition of the batteIy and charge if necessary. 
A low or discharged battery may cause false or misleading 
readings in the tests. 

NOTE: An isolator with a diode, a solenoid, or a battelY 
selector switch is usually mounted ill the circuit to isolate 
the batteries so the starting battery is not discharged along 
with the nouse batteries. if the isolator is charging the 
starting battery but not the house battery, the altemator is 
OK ond the problem is ill the battery charging circuit. 

Englnes~ G.enerators 
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ALTERNATORS TESTING/TROUBLESHOOTING 

TESTING THE ALTERNATOR 

ACAUTIDN: Belor~ starling the fJ/Igine make .. _ -------_.- -

certain that everyone is clear of moving parts! Keep 
away from sheaves and belts during test procedures. 

1. ~tart the Engine. 
2. After the engine has run for a few minutes, measure the 

stuting battery voltage at the battery tenninals using a 
multimeter set on DC volts. 
a. If the voltage is increasing toward 14 volts, the 

alternator is working. 

b. If tl1e voltage remains around 12 volts, a problem 
exists with either the a1termitor or ilie charging circuit; 
continue with Steps 3 1hrough 6, 

MEASURING 
BATTERY VOLTAGE 

(ENGINE RUNNING) ~~~ 

3. 'furn off the engine. Inspect all wiring and connections. 
Ensure iliat ilie battery tenninals and the engine ground 
connections are tight and clean 

4. If a battery selector switch is in the charging circuit,ensure 
!\lat it is on the correct setting. . 

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

MEASURING 
BATTERY VOLTAGE 
ENGINE OFF) 

TESTING THE 
1. Connect the positive probe to the output terrinal Band 

connect the negative probe to ground. 

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

3. Start the engine. 

4. Repeat ilie 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. 

5. 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 pre&ent at exciter terminal R, 
inspect the wiring for breaks and poor connections. 
Jump 12 volts from a 12 volt source (such as ilie 
battery) and operate tl1e alternator. If the voltage output 
is 13-14 volts, .. then tl1e alternatoris OK. 

TESTING THE OUTPUT 
CIRCUIT ENGINE RUNNING 

#10 ORANGE B 
TO STARTER SOU'NOU) ~ 

#16 VIOLET R 
TO K-3 RELAY 
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ALTERNATORS TESTING/TROUBLESHOOTING 

TESTING THE EXCITATION CIRCUIT CHECKING THE SERVICE BATTERY 
1. Connect the positive (+) multimeter probe to the Check the voltage offue service battery. this battery should 

--- --·-e*eitation-terminal-R-on-Ihe-altemat<lr-and-lhe-negative---hllve-a-voltage-between-l.~-and-t4,,0Its-when1he"n)linds 
(-) lead to ground. running. If not, fuere is a problem in fue service battery 

2. Thrn the battery switch to the on position and hote cbarging circuit. Troubleshoot fue service battery charging 
the multimeter reading. The reading should be 1.3 to circuit by checking fue wiring and connections, the solenoid, 
2.5 volts (see illustration). isolator, battery switch, and fue battery itself. 

TESTING THE 
EXCITATION 
CIRCUIT 
(ENGINE 
RUNNING) 

EXCITER 
TERMINAL 

3. 'If the reading is between .75 and 1.1 volts, the 
rotor field circuit probably is shorted or grounded. 

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

5. If no reading is obtained, an open exists in the 
alternator-excitation lead or in the excitation circuit of 
the regulator. Disconnect the lead from exc terminal R. 
Connect the positive multimeter probe to the excitation 
lead and the negative multimeter probe to ground. 
If the multimeter now inilicates an approximate battery 
voltage, the voltage regulator is defective and must be 
replaced. If no voltage is indicated, check the 
excitation circuit for loose or dirty connections or 
damaged wiring. 

OUTPUT TERMINAL 

When the problem bas been solved and before fue alternator 
is back in operation, take fue time to tighten and clean fue 
'tenuinal studs. Also clean fue connecting terminals from the 
wiring harness. 

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 
illstructiolls for the disassembly alld repair of their 
staruJard altenwtors. 

BATTERY CARE 
The minimum recommended capacity of the battery used in 
the engine's i2 volt DC control circuit is 600 - 900 Cold 
Cranking Amps (CCA). 
Review fue manufacturer's recommendations and fuen 
establish' a systematic maintenance schedule for your 
engine's starting batteries and house batteries. 
• Mouitor your voltmeter for proper charging during 

engine operation. 
• Check fue electrolyte ie,!e! and specific gravity with a 

hydrometer. . 

• Use, only distilled water to bring electrolytes to a proper 
level. 

• Make certain fuat battery cable connections are clean and 
tight to fue battery posts (and to your engine). 

EXCITER 

TESTING THE 
EXCITATION 
CIRCUIT 
ENGINE 
RUNNING 

':' 
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GENERATOR INFORMATION 
USE OF ELECTRIC MOTORS 
The power required to start an electric motor is considerably 
riioretl1aii-isreqiiireatoKeep it running after iris startoo:--
Some motors require much more current to start them than 
others. Split-phase CAC) motors require more current to start, 
under similar circumstances, than other types. They are 
commonly used on easy-starting loads, such as washing 
machines, or where loads are applied after the motor is 
started. such as small power tools. Because they require 5 to 
7 times as much current 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-intluction 
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 con
nected to medium stmting loads will be approximately as 
follows' 

MOTOR SIZE AMPS FOR AMPS FOR . 
(HP) lrUNNIN~l STARTING 

AMPERES (AMPERES) 
1/6 3.2 . 6.4 to 22.4" 
1/4 4.6 . 9.2 to 32.2" 
1/3 5.2 10.4 to 72.8" 
1/2 7.2 14.4 to 29.2" 
3/4 10.2 20.4 to 40.8" 
1 13 26 to 52 

-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 fOf_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, tum 
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 ampmeter is not installed to monitor voltage and 
load, check it with a portable meter and atnprobe. 

NOTE: When the vessel in which the generator is installed 
contains AC equipment of 120 volts only, it is recommended 
that the generator's AC terminal block be configured to pro
vide one 120 volt AC hot leg for the vessel's distribution 
pan.el. This will ensure good motor starting response from the 
gel1eratol: 

GENERATOR FREQUENCY ADJUSTMENT 
Frequency is a direct result of engine/generator speed, as 

-Illilicatea-6y thefollowing: .. -------.--.. -.--.-..... . 

• When the generator is lUn at 1800 rpm, the AC voltage 
output frequency is 60 HeItz. 

• When Ibe generator is lUn at 1500 111m, the AC voltage 
output frequency is 50 Hertz. 

Therefore, to change the generator's frequency/voltage; the '. 
. generator's drive engine's speed must be changed using the 
dipswitch on the ECU. The AC output configuration of the 
generator changed and the connections on the voltage 
sensing PC board changed. 

GENERATOR MAINTENANCE 
• Maintaining reasonable cleanliness is important. 

Connections of terminal boards and rectifiers may become 
corroded, and insulation surfaces may start conducting if 
salts, dust, engine exhaust, carbon, etc. are allowed to 
build up. Clogged ventilation openings may cause exces
sive heating and reduced life of windings. 

• For unusually severe conditions, thin rust-inhibiting 
petroleum-base coatings should be sprayed or brushed 
over all surfaces to reduce rusting and corrosion, 

• In addition to periodic cleaning, the generator should be 
inspected for tightness of all connections, evidence of 
overheated terminals and loose or damaged wires. 

• The drive discs on single beming 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. 

• The rear annature bearing is lubticated and sealed; no 
maintenance is required. However, if the beruing becomes 
noisy or rough-sounding, have it replaced. 

• Examine bearing at periodic intervals. No side movement 
of shaft should be detected when force is applied. If side 
motion is detectable, inspect the bearing and shaft for 
wear. Repair must be made quickly or major components 
will rub and cause major damage to generator. 

Carbon Monoxide Detector 
WES1ERBEKE recommends mounting a carbon 
monoxide detector in the vessels living quarters. Catbon 
monoxide, even in small amounts, is deadly. 

The presence of carbon monoxide indicates an exhaust 
leak from the engine or generator or from the exhaust 
elbow/exhaust hose, or.that fumes from a nearby vessel 
are enteting your boat. 
If carbon monoxide is present, ventilate the area with 
clean air and correct the problem immediately! 

"'Io'Y" WESTERBEKE 
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BT- GENERATOR 
This generalDr is a four-pole, brushless, self-excited generator 
which requires only the driving force of the engine to pro
duce AC output. The copper and laminated iron in the exciter 

- -~ stator are responsilllefonl1e self-eJrcttln-g-fll"ature-ofthis-gen' -
erator. The magneti.c field produced causes an AC voltage to 
be induced into the related exciter rotor windings during rota
tion. Diodes located in the exciter rotor rectify this voltage to 
DC and supply it to the windings of the rotating field. This 
creates an electromagnetic field which rotates through the 
windings of the main stator, inducing an AC voltage which is 
supplied to a load. A step down transformer is connected in 
parallel to the AC output of the main stator. An AC voltage is -
produced in the auxiliary windings of the transformer and the 
main stator and is, in tum, supplied to a full-wave bridge rec
tifier. The rectifier produces a DC voltage to further excite 
the exciter stator windings, enabling the generator to produce 
a rated AC output. An optional solid-state voltage regulator is 
available to work in tandem with the transformer regulator to 
produce a more stable AC output. 

AVR 

OPTIONAL AVR 
VOLTAGE 
ADJUSTMENT 
(FINE) 

•• o,orT"·SWITCH 

A circuit breaker is installed on all WESTERBEKE genera
tors.This circuit breaker will automatically disconnect gener
ator power in case -of an electrical overload. The circuit 

-breaker-can-bemanually-shutoff-when-sefVioing-the-genera
tor to ensure no power.is conting into the boat. 

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

CIRCUIT BREAKER 
PART NUMBERS -8.0KW - 42707 

10.0KW - 42698 
11.5KW·42709 

• 427D9 1 

/ADJUSlrINGSHIMS 

AC TERMINAL BOARD 

AC 
TERMINAL 
BOARD 
(12 STUD) 

BRIDGE 
RECTIFIER 

,COMPOIUNDTRANSFORMER 

BT GENERATOR 
SINGLE PHASE 
(6 STUDI 

-...v: WESTERBEICE 
En.gines & Generators 

38 

BTGENERATOR 
SINGLE PHASE 
(12 STUDI 

COMPOUND 
TRANSFORMER 

BREAKER 



BT GENERATOR I SINGLE PHAS~ [SIX STUD] 

C D 
A r-----.~-::-:-::-:~B~-:-~·:-:~-::-·:-::-:-:~-:ll--li~~~~~1=~~=t~~~~A:\r:;-=:96PHZTERI'ii,NAL 

+: '00 II : -{)I- 4 

i b 
: 2 3 ~ _________________ J 

-t----7 

l-yllilm ______ ~Ai·v~.R~.I--------=~ 
PLUG 

60cYc. 

50 eye: 

RED 

GR!!EH 

\ 'IEllOW 

I SLACK 

- .. " YELLON 

AVR 
PLUG 

BLUE/WHITE 
(fO PIN ,aTERM. 

BLUE/WHITE 
(TO HEMINOLTS BAR) 

REDI WHITE 
(I'OHERTlNOLTSBAR) r G 

Bt,ACK/wt/rrE 
(TO BRIDGE RECTIFIER) 

~~~ 

YELLOW IWHITE 
(TO SELECTOR SWITCH) 

INTERNAL WIRING SCHEMATIC (SIX STUD) 
W/OPTIONAL VOLTAGE REGULATOR 

A. EXCITER STATOR WINDINGS 1& 2 
A-I and A - 2 Exciter Stator Windings 
(Selector in COMP position) 

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

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

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

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

A.V.R. 
Optional Automatic Voltage Regulator Plug (6 Prong). 

. REFER TO THE FOLLOWING PAGE FOR" ... 
AC TERMINAL BLOCK CONNECTIONS ., 
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, GENERATORVOLTAGEADJUSTIVIENT 
illiTE: WItSTERBEKE recommends that the /ollowinggenerator 
adjustments be pe/formed by a quailified technician. 

Generator Frequency d. Shut offlhe 20 amp DC panel breaker and move the ' 

1~~FrequeilcyiScirurrectresult0ftlngme/generatorspeed:-- ---, _. , --~:e ~~:~~~~~~e ~~~:~~h~rti:b~;~~~~ for 
, , '1800 rpriJ."·6b hertZ hem. Then tum the DC breaker back on. 

1500'nfijJ=50 hertz e. Shut off the ACbreaker and startthe urtit. Monitor 
2.,' To change generator frequer1cy, follow the steps below: . the no'ioad AC voltage. If,a voltage adjystment is ' 

" a. Reconfigure the AC output conn~~ons Oh the six needed, add or.temove shim material from under the 
, stud tenfiinal block followi,ni the-Illustrations below. lamin~ted steel bar of the compound transformer. 
Install the torrectlyratedAC brOakerfor the Hertz 60 hertz No-Load Voltage 121-124volts 
selected. 50 hertz No"Load Voltage 232-235 volts 

b. Properiyconnect the leads from ,the voltage sensing f. Close the ACbreaker and load the generator and 
board to the line connections cinthe AC breaker and moliltor operation. 
theneutrallground to the brass neutrallgroulld stud 
,in the breaker box. When only one lin" is present, 

• tie'off the Unused line sense connection. 

c. NOTE: On six stud AC models, only, when an 
optional AVR is installed, reposition'the blue/white 
lead to ,correspond to the hertz selected On the 
voliageihertz connection bar. 

'SlxsrUD AC'·"OLTAGE CONFIGORATIONS 
,.1~9!?~oy, 60HN 

2 , SIX STUD AC VOLTAGE 
CONFIGURATIONS 

• '.® 
.. }.1Sy . 50Hz' 

@ @ 
2~QY5.0!:fz_ 

:@ ,@ 
. TilE GROUND SHOWN ON THE , 

TERMINAL BLOCK IS nISID[ L.:::~+--~ 
TilE GENERATOR BOX 

'~<M 'Ii} 

VOLTAGE SENSE RESISTOR ' 
BIJARO FOR 50Hz UNit 

LOAD 
-CONNECTIO~ 

HEN ,WIRING 120V/60Hz, 

LOAD 
C.ON.HEeT 101' 

A JUMPER IS REOUIRED BETWEEN 
LOAD CONNECTIONS, 
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GENERATOR VOLTAGE ADJUSTMENT 
NOTE: WESTERBEKE recommends that the following generator 
adjustments be performed by a quailified technician. 

Generator Frequency 
~ ~ 1~- -["requencyts-a-rtirecrresult-of-enginelgeneratonpeed:~-

1800 'fpm = 60 hertz 
1500 nnp = 50 hertz 

2. To change generator frequency, follow the steps below: 
a. Reconfigure the AC output connections on the 

twelve stud terminal block following the illustrations 
below. Install the correctly rated AC breaker for the 
Hertz selected. 

c, Shut off the 20 amp DC panel breaker and move the 
~ ~~~ __ ---'..ltl dipswitch on the ECU to the nroner p_o~iti!m for ~ 

the hertz sglected - ON for 50 hertz, OFF for 60 
. ·.hertz, Then tum the DC'breaker back on. 

d. Shut off the AC breaker "and start the unit. Monitor 
. the no-load AC voltage. If a voltage adjystment is 

needed, add or remove shim material from under the 
laminated steel bar of the compound transfonner. 
60 hertz No-Load Voltage 121-124 volts 
50 hertz No-Load Voltage 232-235 volts 

e. :Close the AC breaker and load the generator and 
monitor operation. 

b. Properly connect the leads from the voll'!ge sensing 
board to the line connections on the AC breaker and 
the neutral/ground to the brass neutral/ground stud 
in the breaker box. When ouly one line is present, 
tie <1ff the. Ui1US~ line sense connection. ~ .. ~_ ~~~ 

THE GROUND SHOWN ON THE 
TERNINAl BLOCH IS INSIDE 
THE GENERATOR BOX 

TWELVf STUD-Iic' VOLTAGE CONFIGURATIONS 
J2.!l!~4.Qlf __ !!9H.~: 

OaD 
.'If--\;[ 51 S '7 9 

THE GROUND SHOWN ON THE 
TERMINAL BLOCK IS INSIDE 
THE- GENERATOR BOX 

. CIRCUli' 
BR~AKER 

N'" 2:@ ® ~ ,I. 

. , V/HEN WIRING 120V/60Hz, .' 

c:roo 
®CD ®. 

~.1 
;;:.:!: 
'U<I' ~g:. 
U •• 

8 

:"" 
I ~· .' 

A JUMPER IS REQUIRED BETwEE,N 
LOAD ~ONN[CTIONS, 

<.]Do 
@CD® 
CD (]Wj 

Engines ~ G~nerators 
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VOLTAGE SENSE RESISTOR BOARD 
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GENERATOR VOLTAGE ADJUSTMENT 
NOTE: WESTERBEKE recommends that the following g~niirator 
tests and adjustments be peifonned by a quailified technician. 

---- --------_ ... 
NO·LOAO VOLTAGE ADJUSTMENT . -FUL[·[lrAD VOLTAGE ADJUSTMENT 
Voltage adjustment is made with the generator regulation 
being governed by the compound transformer. 
1. The selector switch, if installed, must be in the COMP 

. position. 
2. .To confirm no-load voltage, start the generator and apply 

a momentary (moderate) load to excite the transformer. 
Tlie voltage produced by the generator after the momen-
tary load is removed is no-load voltage. Note the voltage 
output from the generators 120 volt leg(s) (230 volt 50 
hertz). The no-load voltage should be between 121 - 124 
volts at 60.0 - 60.5 hertz (232 - 23~ volts at 50.0 - 50.5 hertz). 

NOTE:.The Ito-load voltage should be adjusted to the voltage 
produced by the generator once started and a momentary 
load should be applied to excite the transformer and then 
removed. The voltage produced by the generator after this 
momentary load is removed is no-load voltage. 

3. To rliise or lower the voltage, shims of varying thickness 
(non-conductive material) are placed or removed from 
under the steel laminated bar on iop of the compound 
transformer. The material used for shimming should not 
soften at temperatures in the 1760 F (8pO C) range. A 
smliil reduction in no-load voltage (I to 3 volts) can some 
times be accomplished by gently tapping the top of the 
laminated steel bar to reduce the gap between the existing 
shims and the transformer core. 

NOTE: No-load voltage may be effected needing readjustment 
with the compound transformer. Do not use these 
adjustments to compensate for overload conditions being 
placed on the generator/engine (inductive-motor type loads). 
Loss of generator hertz/speed, the result of overload, will 
cause a drop in voltage output. 

Shim thickness of 0.001 inch will change the no-load 
voltage by approximately 4 - 6 volts. Adding shim 
material raises the no-load voltage. Removing shim 
material lowers no-load voltage. 

The voltage hertz connection bar that is used when changing 
from 60Hz to 50Hz can also be used to increase or decrease 
the generators full-load output. . 
Fine voltage adjustments can be performed by repositioning 
wires A to leads #1, #2, and #3 increasing the loaded voltage 
progressively in that order. A no-load voltage adjustment will 
have to be made as well. 
Should full-load output fall below 108 volts-60Hz 
(210 volts-50Hz), the voltage should be adjusted. 

BLUE 
WIRE: 

A TWO RED. 
WIRES 

STUD 

ABLUE 
. WIRE 

12 STUD 

6 AND 12 STUD VOLTAGE HERTZ 
CONNECTION BARS 

. NOTE: When the .optional voltage regulator is installed 
and if the BlueiWhite (Blue) lead is not correctly positioned 
to correspond to the Hem the unit is operating at,. the 
regulator will sense incorrect voltage and cause the generator 
to produce abnormally high output voltage. 
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BT GENERATOR SINGLE PHASE 

OPTIONAL AUTOMATIC VOLTAGE REGULATOR (AVR) 
An optional solid-state voltage regulator (board #34410) 

~ is available for use with the BT se~generators. When 
instailed, and the regulation switch is moved to the ELEC 
position, the regulator works together with the staodard 
compound transformer regulator to regulate the generator's 
voltage output. In the ELEC mode, the regulator provides 
excitation to the group 1 exciter windings, and the trans
former provides excitation to the group 2 exciter windings. 

Installation 
1. The regulator is mounted using existing tapped holes in 

the generator's case. Use two (2) M4 x 0.7mm screws, 
each 15mm long, with lock washers to mount the 
regulator board. 

2. Cormect the 6-prong generator plug to the receptacle on 
the regulator board. 

NOTE: The plug is keyed to engage the regulator receptacle in 
one direction. Check this and insert it correctly. 

3. Before moving the selector switch to the ELEC position, 
the NO-Load voltage produced by the generator when in 
the COMP position will have to be adjusted. The NO-load 
voltage should be adjusted down between 114 - 118 volts 
(60Hz) or 224 -228 volts (50Hz) following the 
procedures as explained earlier in this manual. 

4. With the generators no load voltage properly adjusted, 
move the selector switch into the ELEC position. Adjust 
the regulator board potentiometer to set NO-load voltage 
to 120. - 122 volts at 60-60.5 hertz (230-234 volts at 
50-50.5 hertz). The regulator board is operating in parallel 
with the compound transformer and should maintain 
voltage output within + or -5% from No-load to Full-load. 

NOTE: Do not use the regulator to force NO-Load voltage 
dnwn. Use the compound transformer for this function. Using 
the regulator to perform this causes the regulator to use more 
exciter circuitpower. This leaves less exciter circuit power 
for loaded conditions. 

NOTE: Ship to shore switches are available at your 
WESTERBEKE dealer. 

A CAUTION: Heavy motor leads should be shut 
off before switching shore power to generator power 
or vice-versa because voltage surges induced by 
switching with heavy AC loads on the vessel being 
operated may cause danage to the exciter circuit 
components in the generator. 

Shore Power Connections (60 Hertz) 
If the installer cormects shore power to the vessel's AC 

~._cif(~uit,Jhis_musth~one.Jl)' meanS of the Shore Power 
Transfer Switch. Set the transfer switch shown in the 
diagrams to the OFF position. This switch prevents 
simultaneous 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. 

.. 

·120 Volt/60 Hertz Three Wire Configuration· Goneralor 
I' ~. Note the repositioning of~. white ground -lead on the termi

ock to the' generator case. t t · nal bl 
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BT GENERATOR VOLTAGE REGULATOR ADJUSTMENTS [THREE PHASE] 
Description Amp-Hertz 
The voltage regulator is an advanced design which ensures These two adjustments are used in conjunction with the two 
optimum AC generator performance. It is equipped with protection circuits in the voltage regulator that are indicated 

~- ~ --complete-protection-circuitry-to-guard-against-~perating-- ----~ ~ -,by~the-illurninationof colored LED-lights; 
conditions that could be detrimental to the AOgenerator; 1. Delayed overload protection (yellow LED). 

2. Low speed protection (red LED). 

Both systems have an intervention threshold~ which can be 
adjusted using the respective potentiometer. Each of the two 
circuits are able to cause an adequate reduction in excitor 
voltage to safeguard the excitor windings and prevent their 
overheating. ~ 

~IOLTA_GE REGULATOR· 

" The overload protection system has a delay which pennits 
temporary overloading of the generator during times such as 
motor start-up or other similar load surge demands. The regu
lator also has a third LED (green), that glows during genera
tor operation to indicate correct operation of the regulator 
with the generator. 

Volts 
This potentiometer is used to adjust output voltage. At proper 
engine operating speed the output voltage should be held at 
±l % from a no-load condition to a full rated generator output 
and from power factor 1.0 - 0.8 with engine drive speed 
variations up to -6%. Prior to starting the engine, turn the . 
VOLT and STAB trimmers (using a mini phillips screw
driver) fully in a counter clockwise (Minimum) direction 
until you feci them hit their stops. Thm the AMP and 
HERTZ trimmers completely clockwise (Maximum) in the 
same manner. With the generator running at no-load, at 
normal speed, and with VOLT adjust at minimum, it is 
possible that output voltage will oscillate. 'Slowly rotate the 
VOLT adjust clockwise. The voltage output will increase and 
stabilize. Increase the voltage to the desired value. In this 
situation, only the green LED will stay lit. 

Stability 
This potentiometer pennits variation of the regulator's 
response to generator load changes so as to limit overcom
pensation and obtain a minimum recovery time to the normal 
voltage output. 
In order to adjust the regulator stability the generator must be 
running at no-load and the output must be monitored. 
Thm the STAB adjust slowly clockwise until the voltage 
starts to fluctuate. At this point rotate the STAB adjust coun
terclockwise until the voltage is stable within 1 or 2 tenths of 
a volt. 

re~ 
0 green c w 
~ yellow 

~ Hertz .., 
Amp ~ 

E Stab 
Q 

= Volt c .., 
0 
~ 

VOLTAGE REGULATOR DIAGRAM' 

Setting the Overload Protection 
In order to set the AMP overload protection, the -generator 
must be loaded to its full output rating. 
1. Load the generator to its rating, then decrease the speed of 

the engine by 10.10% (54 Hertz on 60 hertz units, 45 
hertz on 50 hertz units). 

2. Rotate the AMP adjustment counterclockwise until it hits 
its stop. Wait about 15-20 seconds after which the AC out
put of the generator should drop and the yellow LED light 
should come on. 

3. Slowly rotate the AMP adjustment clockwise until the 
output voltage increases to approximately 97% of the volt
age- output at the start of the adjustment. At this point the 
yellow LED light should come on: 

4. Return to nominal speed, the yellow LED will tum off 
and the generator voltage will rise to its normal·value. 
Should this not happen, repeat the adjustment. 

NOTE: When changing from 60 hertz to 50 hertz operation, 
remove the 60 hertz jumper bar from the regulator board. 

Setting the Underspeed Protection 
NOTE: If the unit is operating at 60 Hertz ensure that the 
jumper strap is in place on the regulator board between the 
two 60 Hertz terminals. In order to adjust the underspeed 
setting, the generator should be running at no-load. 

1. Th adjust the underspeed (low frequency) protection circuit, 
lower the engine speed at 90% of its normal running speed 
(54 hertz on 60 hertz units, 45 hertz on 50 hertz units. 

2. Rotate the Hertz adjustment counterclockwise slowly until 
the generator's AC output voltage starts to decrease and at 
the same time the red "LED" light comes on. 

3. Increase the engine speed to its normal speed (frequency) . 
The red "LED" light will go out and the AC voltage out
put will return to normal. 

With the above adjustments made, tile regulator should func
tion normally. 
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BT GENERATOR INTERNAL WIRING 
3 PHASE TWELVE WIRE RECONNECT ABLE 
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REGULATOR SENSING 3 PHASE WYE-DELTA CONFIGURATIONS 
NOTE: WESTERBEKE recommends that the followiflg generator tests 
and adjustments be peiformed by a qu::,lified technician. 

Description 
The regulator is equipped with seven numbered tenninais 
(0 to 6) and their related brass jumpers. The illustrations 

SERIES WYE (STAR) 

- ·snowifconfiectifii1poifi!S ana jillilpersronl!e3 phase config
uration of the generator. The sensing leads connect between 
pin #1 and pin 112 on theAC tenninal block and connection 
112 and #0 on the voltage regulator board 

NOTE: Series Delta requires the installation of a jumper on 
the regulator board between terminal Band 1. 

- "'!!"-. 

170·270 V 180 ·160 V 

60 Hz o 
--1"60 Hz 
--~. 

3 PHASE VOLTAGE REGULATOR 

PARALLEL WYE (STAR) 

- . 

PARALLEL WYE (STAR) 
L-L 240 VAG 

L-N 138 VAG 
L -L 
L-N 

200 VAG 
115 VAG 

L1 

3 

N 

3050HZ 
10 60 HZ 
30 50 HZ 
10 60 HZ 

SERIES WYE (STAR) 
l-L 480. VAG 
L-N 277 VAG 
L-L 400 VAG 

L-N 230 VAG 

SERIES DELTA 

W'~ 

~A0 

SERIES DELTA 

L-L 270 VAG 
L2, l3-11 138. VAG 

L -L 230 VAG 

L2, L3-11 115 VAG 
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30 60 HZ 
10 60 HZ 

30 50 HZ 
10 50 HZ 

1 

L2 

3 

N 

30 60 HZ 
10 60HZ 

30 50HZ 

10 50HZ 



· BT GENERATOR· SINGLE PHASE (12 STUD) 

r-------., r-------, AC 
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AC 
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INTERNAL WIRING DIAGRAM 
A. EXCITER STATOR WINDINGS 

Resistance Value 10.0 Ohms 
B. EXCITER ROTOR and FIELD 

1. Auxiliary Windings (A - B - C) 
2. Diodes (6) 
3. Rotating Field Wmdings 
4. Suppressor 

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

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

G. BRIDGE RECTIFIER 
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BT GENERATOR TROUBLESHOOTING CHART 
NOTE: WESTERBEKE recommends that the following gen.erator tests 
and adjustments be peiformed by a qualified technician. 

The following troubleshooting chart is desigoed to give 
insight into problems which may be encountered with the 
BT bmshIess generators operating on compound traosfonner 
regulation. Owing to the simplicity of the equipment and 
controls, troubleshooting is relatively easy, once the 
relationship between cause and effect is understood. Most 
potential problems are covered in the text of this manual. 
Keep in mind that a basic fundamental knowledge of 
electricity is required for this troubleshoting, and always 
remember that lethal voltages are present in the circuitry: 
therefore, extreme cautin is essential when troubleshooting 
a generator. 

Only a few basic tools are necessary for diagoosis and repaiJ: 

These are haod tools: an amprobe and a quality volt ohm 
meter capable of reading less than one ohm due to the 
preciSion required in reading component winding resistances. 
Before attempting any repairs, get a clear explanation of the 
problem, preferably from an individual witnessing the 
problem. in some cases, this may bring to light a problem 
which is related to the method of operation rather than 'an 
equipment fault. Bring basic repair tools with you on the 
iIiitial trip yo he problem equipment, such as giodes and a 
bridge rectifier, so that if theproblem should be found in 
one of these easily replaceable parts, the problem cab be 
remedied early and efficiently. 

NOTE: Refer to the INTERNAL WIRING DIAGRAMS when peiforming the following tests. 

Troubleshoot the components in the following order. 

1. LOW VOLTAGE 60·100 VOLTS AC 
Component Checks 

F Selector Switch 
8 Rotor Components 

82 Exciter Rotor Diodes 
B3 Rotor Field Winding 
B1 Exciter Rotor Winding(s) a,b,c 

A 1-1+2 Exciter StatorWinding(s) 

2. NO AC VOLTAGE OUTPUT 
Main Stator, Rotor Components, Transformer 
Component Checks 

C 1+2 Main Stator Winding 
B 4 Posi Resistor 
8 2 Diodes (4-6 open/shorted) 
o 1+2 compound Transfonner Winding 
8 3 Rotor Field Wmding 

3. RESIDUAL VOLTAGE 
Exciter Circuit Faulty 
Component Checks 

A 1-1+2 Exciter Stator Winding(s) 
G Bridge Rectifier 
D 3 Transfonner Aux. Winding 

C 3 Main Stator Aux. Wmding 
F Selector Switch 
Circuit Connections 
(from the Transformer Aux. winding to the 
connections on the Bridge Rectifier) 

NOTE: Reference the BTTroubleshooting guides on WESTERBEKE'S website under "TECHANICAL" for 
additional information. www.WESTERBEKE.COM. 
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SPECIFICATIONS· .ENGINE 
8.0/6.0 KW EDT, 10.0n.5 KW EDT, 11.5/9.2 KW EDT, 12.6/10.4KW EDT 

Engine Type 

Displacement 

Aspiration 

Combustion Chamber 

Bore & Stroke 

Firing Order 

Direction of Rotation 

Compression Ratio 

Weight 

Inclination 

GENERAL 
Diesel. four-cycle. three-cylinder, fresh water
cooled, vertical in-line overhead valve 
mechanism. 

80.4 cubic inches (1.318 liter) 

Naturally aspirated. 

Swirl type. 

3.07 x 3.62 inches (78 x 92 mm) 

1-3-2 

Clockwise, when viewed from the front. 

22:1 

8.0 EDT 
10.0 EDT 
11.5 EDT 
12.6 EDT 

Continuous 15° 

4771bs (216 kilos) 
520 Ibs (236 kikis) 
520 Ibs (236 kilos) 
520 Ibs (236 kilos) 

Temporary 25' (not to exceed 30 min.) 

TUNE-UP SPECIFICATIONS 
Compression Pressure 
Minimum 

Spilled liming (Stalic) 

Valve Seat Angle 

Engine liming 

Injector Pressure 

Valve Seat Angle 

Valve Clearance 
(engine cold) 

Engine Speed 

427 psi (30 kg/cm') at 280 rpm 
384 psi (27 kg/cm') 

17' (spill) 

45' 

17' BTDC 

1991 + 71 - 0 psi (140 + 5 - 0 kgflcm'). 

Intake 45' 
Exhaust 30t;> 

0.25mm (0.0098 inches) 

1800 rpm (60 Hz) 
1600 rpm (50 Hz) 

LUBRICATION SYSTEM 
General 

Oil Filter 

Sump Capacity 
(not including filter) 

Operating Oil Pressure 
(engine hot) 

Oil Grade 

Pressure fed system. 

Full flow, paper element, spin-on type. 

3.9 U.S. qts (3.7 liters) 

50 - 60 psi (3.5 - 4.2 kg/cm') 

API Specification CF or CG-4, CH-4 OR CI-4 
SAE 30, 10W-40, 15W-40 

General 

Fuel 

Fuel Injection Pump 

Nozzle 

Fuel Filter 

Air Cleaner 

Fuel Lift Pump 

FUEL SYSTEM 
Open flow, self bleeding. 

No.2 diesel oil (cetane rating of 45 or higher). 

In-line plunger type (BOSCH). 

Throttle type. 

Cartridge type (PN#030200). 

Replaceable paper filter cartridge (#039705). 

12 volt DC lift capacity of 5' (1.5 mm) solid state 

ELECTRICAL SYSTEM 
Starting Battery 

Battery Capacity 

DC Charging Altemator 

Starting Aid 

Starter 

Cold Cranking Amp Draw 

Engine Combustion Air 
Requirements at 
60 Hz 1800rpm 

12 Volt, (-) negative ground 

800 -1000 Cold Cranking Amps (CCA) 

50 Amp rated, belt-driven 

Glow plugs, sheathed type 

12 Volt, reduction gear 

240 - 250 amps (approx.) 

41 ctm (1.16 cmm) 

COOLING SYSTEM 
General 

Operating Temperature 

Fresh Water Pump 

Raw Water Pump • 

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

System Capacity 
(Fresh Water) 

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

170 -190' F (77 - 88' C) 

Centrifugal type, metal impeller, belt-driven. 

Positive displacement, rubber impeller, 
belt driven 

7-8 gpm (25.9 - 29.6 gpm) 

5.0 US qts (4.7 liters) 
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SPECIFICATIONS - GENERATOR 10.7 n .SKW EDT 

AC GENERATOR (Single Phase) AC GENERATOR (3 Phase) 
Single Phase 

Voltage 

Voltage regulation: 

Frequency regulation: 

Rating (Volts AC) 
60 Hertz (1800 rpm) 
10.0KW 

50 Hertz (1500 rpm) 
7.5KW 

Generetor Cooling 

Brushle". four-pole, revolving field. 
Pre-lubricated, single-bearing design. 
Reconnectable, single-phase transformer 
regulation (optional solid-state voltage 
regulation). 

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

±5% no load to full load. 

.5 Hertz (.60%) no load to full load. 

120 Volts 83.3 Amps 
120/240 Volts 83.3/41.6 Amps 

230 Volts 22.6 Amps 

225 - 250 cfm (5.66 - 6.37 cmm) 
Air Requirements(60 Hertz) at 1800 rpm 

NOTE: Increase air supply 15% for 50 Hertz operation (1500 rpm). 

Engine Compartment 100 - 200 cfm (2.83 - 5.66 cmm) 

Three Phase 
10.0 KW· 60 Hz 
7.5 KW· 50 Hz 

Voltage - 3 phase 
(60 Hertz) 

Voltage - 3 Phase 
(50 Hertz) 

Amperage - 3 phase 
(60 Hertz) 

Amperage - 3 phase 
(50 Hertz) 

Engine Compartment 

Generator Cooling 
Air Requirements 
(60 Hertz) at 1800 rpm 

Brushless, six-pole, revolving field. Sealed 
lubricated, Single-bearing design. 12 Lead 
reconnectable for low voltage WYE, high 
voltage Delta. Solid state voltage regulator with 
protection cirCUitry 

Low Voltage WYE 240 Volts 
High Voltage WYE 480 Volts 
DELTA 240 Volts 

High Voltage WYE 400 Volts 
DELTA 230 Volts 

Low Voltage WYE 35 Amps 
High Voltage WYE 15 Amps 
DELTA 30 Amps 

High Voltage WYE 14 Amps 
DELTA 24 Amps 

100 - 200 efm (2.83 - 5.66 cmm) 

225 - 250 elm (5.66 - 6.37 cmm) 

Generator Compartment 122°F (50°C) maximum 
NOTE: Incraase air supply 15% for 50 Hertz operation (1500 rpm). 

Ambient Temperature 
Recommendations 

Generator Compartment 122°F (50°C) maximum 
Ambient Temperature 
Recommendations 

8.0/6.0KW EDT 
AC GENERATOR (Single Phase) 

Single Phase 

Voltage 

Voltage regulation: 

Frequency regulation: 

Rating (Volts AC) 
60 Hertz (1800 rpm) 
8.0KW 

50 Hertz (1500 rpm) 
8.0KW 

Generator Cooling 
Air Requirements 
(60 Hertz) at 1800 rpm 

Brushless, four-pole, revolving field. 
Pre-lubricated, Single-bearing design. 
Reconnectable, Single-phase transformer 
regulation (optional solid-state voltage 
regulation). 

120 or 1201240 Volts - 60 Hertz 
230 Volts - 50 Hertz. 

±5% no load to full load. 

.5 Hertz (.60%) no load to full load. 

120 Volts 66 Amps 
120/240 Volts 66133 Amps 

230 Volts 22.6 Amps 

175 - 200 elm (4.95 - 5.66 cmm) 

NOTE: Increase air supply 15% for 50 Hertz operation (1500 rpm). 

Engine Compartment 100 - 200 elm (2.83 - 5.66 cmm) 

Generator Compartment 122°F (50°C) maximum 
Ambient Temperature 
Recommendations 
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SPECIFICATIONS· GENERATOR 11.5/9.2KW ETD 

AG GENERATOR (Single Phase) AG GENERATOR (3 Phase) 
Single Phase Brushle", four pole, revolving field. Three Phase Brushless, six-pole, revolving field. Sealed 

Pre-lubricated, single bearing design. 11.5 KW - 60 Hertz lubricated, single-bearing design. 12 Lead 
Reconnectable, single phase transformer 9.2 KW - 50 Hertz reconnectable for low voltage ME, high 
regulation (opuonal solid state voltage voltage Delta. Solid state voltage regulator with 
regulator) protection circuitry 

Voltage 120 or 120/240 volts - 60 hertz Voltage - 3 phase Low Voltage WYE 240 Volts 
230 Volts - 50 Hertz (60 Hertz) High Voltage WYE 480 Volts 

Voltage Regulation ±5% no load to full load. 
DELTA 240 Volts 

frequency Regulation .3.Hertz (.5%) no load to full load. 
Voltage - 3 Phase . High Voltage WYE 400 Volts 
(50 Hertz) DELTA 230 Volts 

Rating (Volts AC) Amperage -3 phase Low Voltage WYE 34 Amps 
60 Hz (1 BOO rpm) 120 volts 95.8 amps (60 Hertz) High Voltage WYE 17 Amps 
11.5 KW 120/240 volts 95.8/47.9 amps DELTA 34 Amps 
50 Hz (1500 rpm) 230 volts 40 amps Amperage - 3 phase High Voltage WYE 16 Amps 
9.2KW (50 Hertz) DELTA 29 Amps 

Generator Cooling 225 - 250 cfm (5.66 - 6.37 cmm) Generator Cooling 225 - 250 cfm (5.66 - 6.37 cmm) 
Air requirements Air requirements 
(60 Hz) at 1800 rpm NOTE: Increase air supply 15% for 50 Hertz (60 Hz) at 1800 rpm NOTE: Increase air supply 15% for 50 Hertz 

operation (1500 rpm) operation (1500 rpm) 

Generator Compartment 122'f (50'C) maximum Generator Compartment 122'f (50'C) maximum 
AmbientTemperature Ambient Temperature 
Recommendations NOTE: Forced ven#lation 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). 

SPECIFICATIONS· GENERATOR 12.6110.4KW ETD 
AC GENERATOR (Single Phase) AC GENERATOR (3 Phase) 

Single Phase Brushless, four pole, revolving field. Three Phase Brushle", six-pole, revolving field. Sealed 
Pre-lubricated, single bearing design. 12.5 KW - 60 Hertz lubricated, single-bearing design. 12 Lead 
Reconnectable, single phase transformer 10.4 KW - 50 Hertz reconnectable for low voltage WYE, high 
regu~tion (optional solid state voltage voltage Delta. Solid state voltage regulator with 
regulator) protection circuitry 

Voltage 120 or 120/240 volts - 60 hertz Voltage - 3 phase Low Voltage WYE 240 Volts 
230 Volts - 50 Hertz (60 Hertz) High Voltage WYE 480 Volts 

Voltage Regulation ±5% no load to full load. 
DELTA 240 Volts 

frequency Regulation .3 Hertz (.5%) no load to full load. 
Voltage - 3 Phase High Voltage WYE 400 Volts 
(50 Hertz) DELTA 230 Volts 

Rating (Volts AC) Amperage -3 phase Low Voltage WYE 38 Amps 
60 Hz (1800 rpm) 120 volts 95.8 amps (60 Hertz) High Voltage WYE 19 Amps 
12.6KW 120/240 volts 195.8/49.9 amps DELTA 3BAmps 
50 Hz (1500 rpm) 230 vol'" 40 amps Amperage - 3 phase High Voltage WYE 18 Amps 
10.4KW (50 Hertz) DELTA 32 Amps 

Generator Cooling 225 - 250 cfm (5.66 - 6.37 cmm) Generator Cooling 225 - 250 ctm (5.66 - 6.37 cmm) 
Air requirements Air requirements 
(60 Hz) at 1800 rpm NOTE: Increase air supply 15% for 50 Hertz (60 Hz) at 1800 rpm NOTE: Increase air supply 15% for 50 Hertz 

operation (1500 rpm) 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). 
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Engine Type 

Displacement 

Aspiration 

Combustion Chamber 

Bore & Stroke 

Rring Order 

Direction of Rotation 

Compression Ratio 

Dimensions - inches (mm) 
Engine Only 

Inclination 

Weight (dl)') 
12.5!9.4KW 
15.0!12.0KW 

Fuel Consumption 
(full amperage load) 
12.5KW 
9.4KW 

15.0KW 
12.0KW 

HP@1800RPM 
HP@1600RPM 

SPECIFICATIONS· ENGINE 
12.5/9.4KW EDT & 15.0/12.0KW EDT 

GENERAL 
Diesel, four-cycle, four-cylinder, fresh water
cooled, vertical in-line overhead valve 
mechanism. 

107.3 cubic Inches (1.758 liter) 

Naturally aspirated. 

Swirl type. 

3.07 x 3.62 inches (78 x 92 mm) 

1-3-4-2 

Clockwise, when viewed from the front. 

22:1 

Height: 24.0 inches (609.6 mm) 
Width: 19.0 inches (482.6 mm) 
Length: 34.6 inches (878.8 mm) 

Continuous 15' (all directions) 
Temporal)' 25' (not to exceed 30 minutes) 

5611bs (254.5 kgs) 
5691bs (258.1 kgs) 

1.19 gph (4.50 Iph) 
0.19 gph (3.44lph) 

1.42 gph (5.38Iph) 
1.12 gph (4.24Iph) 

25 HP 
22 HP 

ELECTRICAL SYSTEM 
Starting BatteI)' 

BatteI)' Capacity 

OC Charging Alternator 

Starting Aid 

Starter 

General 

Operating Temperature 

Fresh Water Pump 

Raw Water Pump 

System Capacity 
(Fresh Water) 

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

Engine Combustion Air 
Requirements at 
at 1800 rpm 

Engine Combustion Air 
Requirements at 
at 1500 rpm 

12 Volt, (-) negative ground 

800 -1 000 Cold Cranking Amps (CCA) 

50 Amp rated, belt-driven 

Glow plugs, sheathed type 

12 Volt, reduction gear 

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

170 -190' F (77 - 88' C) 

Centrifugal type, metal impeller, belt-driven. 

Positive displacement, rubber impeller, 
belt driven 

8.0 US qts (7.6Itters) 

7-8 gpm (25.9 - 29.6 gpm) 

56 cfm (1.60 cmm) 

46 cfm (1.31 cmm) 

TUNE-UP SPECIFICATIONS 
Compression Pressure 
Minimum 

Spilled TIming (StatiC) 

Valve Seat Angle 

Engine Speed 

Valve Seat Angle 

Valve Clearance 

Injector Pressure 

Engine TIming 

427 psi (30 kg!cm') at 280 rpm 
384 psi (27 kg!cm') 

.17' (spill) BTOC 

Intake 45' 
Exhaust 30' 

1800 rpm (60Hz) 
1500 rpm (50Hz) 

Intake 45' 
Exhaust 30' 

0.25 inches (0.0098 mm) 

1991 + 71- Opsi(140+ 5- 0 kgf!cm~. 

17' BTOC 

LUBRICATION SYSTEM 
General 

Oil Riter 

Sump Capacity 
(not including filter) 

Operating 011 Pressure 
(engine hot) 

Oil Grade 

Pressure fed system. 

Full flow, paper elemen, spin-on type. 

4.5 U.S. qts (4.3 liters) 

40 - 60 psi (3.5 - 4.2 kg!cm') 

API Specification CF or CG-4, CH-4 OR CI-4 
SAE 30, 10W-40, 15W-40 
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SPECIFICATIONS· GENERATOR 12.5/9.4KW EDT 
AC GENERATOR (Single Phase) AC GENERATOR (3 Phase) 

Sing. Phase 

Voltage 

Voltage regulation: 

Frequency Regulation 

Rating (Volts AC) 
60 Hertz (1 BOO rpm) 
12.5 KW 

50 Hertz (1500 rpm) 
9.4KW 

Generator Cooling 
Air Requirements 
(60 Hertz) at 1 BOO rpm 

Brushless, four·pole, revolving field. 
Pre·lubricated, single·bearing design. 
Reconnectable, single'-phase transformer 
regulation (optional solid'state voltage 
regulation). 

120 or 120/240 Volts' 60 Hertz 
230 Volts' 50 Hertz. 

±S% no load to full load. 

.3 Hertz (.5%) no load to tuilioad •. 

120 Volts 104 Amps 
120/240 Volts 104/52 Amps 

230 Volts 60 Amps 

225·250 cfm (6.37 • 7.08 cmm) 

NOTE: Increase air supply 15% for 50 Hertz 
operation (1500 rpm). 

Generator Compartment 122'F (50'C) maximum 
Ambient Temperature 
Recommendations 

Three Phase 
12.5 KW • 60 HERll 
9.4 KW • 50 HERTZ 

Voltage· 3 phase 
(60 Hertz) 

Voltage· 3 Phase 
(50 Hertz) 

Amperage· 3 phase 
(60 Hertz) 

Amperage· 3 phase 
(50 Hertz) 

Generator Compartment 
AmbientTemperature 
Recommendations 

Generator Cooling 
Air Requirements 
(60 Hertz) at 1800 rpm 

15.0/12.0KW EDT 

Brushless, six·pole, revolving field. Sealed 
lubricated, single·bea~ng design. 12 Lead 
reconnectable for low voltage WYE, high 
voltage Delta. Solid state voltage regulator with 
protection circuitry 

Low Voltage WYE 240 Volts 
High Voltage WYE 480 Volts 
DELTA 240 Volts 

High Voltage WYE 400 Volts 
DELTA 230 Volts 

Low Voltage WYE 38 Amps 
High Voltage WYE 18 Amps 
DELTA 37 Amps 

High Voltage WYE 17 Amps 
DELTA 30 Amps 

122'F (50'C) maximum 

225·250 cfm (6.37 '7.08 cmm) 

NOTE: Increase air supplY 15% for 50 Hertz 
operation (1500 rpm). 

AC GENERATOR (Single Phase) AC GENERATOR (3 Phase) 
Single Phase Brushless, four·pole, revolving field. Three Phase Brushless, six·pole, revolving field. Sealed 

Pre-lubricated, single-bearing design. 15.0 KW • 60 HERll lubricated, single·bearing design. 12 Lead 
Reconnectable, Single-phase transformer 12.0 KW· 50 HERll reconnectable for low voltage WYE, high 
regulation (optional solid'state voltage voltage Delta. Solid state voltage regulator with 
regulation). protection circuitry 

Voltage 120 or 120/240 Volts' 60 Hertz Voltage· 3 phase Low Voltage WYE 240 Volts 
220 Volts· 50 Hertz. (60 Hertz) High Voltage WYE 480 Volts 

Voltage regulation: ±5% no load to full load. 
DELTA 240 Volts 

.3 Hertz (.5%) no load to full load. 
Voltage' 3 Phase High Voltage WYE 400 Volts 

Frequency Regulation (50 Hertz) DELTA 230 Volts 

Rating (Volts AC) Amperage· 3 phase Low Voltage WYE 38 Amps 
60 Hertz (1 BOO rpm) 120 Volts 105 Amps (60 Hertz) High Voltage WYE 18 Amps 
15.0 KW 120/240 Volts 105/52.5 Amps DELTA 37 Amps 

50 Hertz (1500 rpm) 220 Volts 45.2 Amps Amperage· 3 phase High Voltage WYE 17 Amps 
12.0 KW (50 Hertz) DELTA 30 Amps 
Generator Cooling 225·250 cfm (5.66' 6.37 cmm) Generator Cooling 225·250 cfm (6.37 • 7.08 cmm) 
Air Requirements Air Requirements 
(60 Hertz) at 1800 rpm NOTE: Increase air supplY 15% for 50 Hertz (60 Hertz) at 1800 rpm NOTE: Inareaseair supplY 15% for 50 Hertz 

operation (1500 rpm). operation (1500 rpm). 
Generator Compartment 122'F (50'C) maximum Generator Compartment 122'F (50'C) maximum 
AmbientTemperature Ambient Temperature 
Recommendations Recommendations 

~ WESTERBEKE 
Engines & Generators 

52 



• 1:1. 

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 ShaH 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 antifteeze 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. 2D diesel fuel. Fuel 
additives should be added prior to topping off to ensure they 
mix with the fuel being added and fuel still in the tank. 
Additives such as Bio-bor and Diesel Kleen + Cetane Boost 
should be added at this time to control bacteria growth 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 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. 

Cylinder Lubrication[Gasoline] 
Spray fogging oil into the open air intake, with the flame 
arrester removed, while the engine is running. The fogging 
oil will stall out the engine and coat the valves, cylinders and 
spark plugs for winter protection. 
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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 startei. 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) 
WES1ERBEKE 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 w'ashers 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] 
Spray fogging oil into thp open alr intake, with the flame 
arresier removed, while the engine is rurming. The fogging oil 
will stall out the engine and coat the valves, cylinders and spark 
plugs fat winter protection. 
NOTE: At 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 Dr a lighted cigarette, cigar, Dr pipe. Do not 
smoke or aI/ow an open flame near the battery being . 
serviced. Shut off all electrical equipment in the vicinity 
to prevent electrical arcing during servicing. 

Transmission [Propulsion Engine J 
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 SECTlON. 

Spine 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. Lea/f,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 {gasoline1. 

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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POWER TAKE OFF SYSTEMS 
POWER TAKE OFF ADAPTER 
A power take off adapter ~an be attached to the generator 
backend. This adapter iillows access to the, full power of the 
engine for a variety of hydraulic' and electrical accessorie~. 
The 8.0, 10.0. and 12.6 'Kw generators produce 18hp at 1800 
rpm (16hp at 1500 rpm). 
The 11.5Kwproduces 15hp at 1800 rpm (12hp at 1500 rpm) 
The 15.0Kw generator produces 25hp at 1800 rpm (221ip at 
·1500 rpm. 
This horsepower can be utilized either for generator AC 
output or to operate the power takeoff. 
Contact your WESTERBEKE DEALER for additional 
inforrru;ttion. "REMOVE COVER 

flU,' /!V<../ 

I_~ (§) 
- ~\ 

©B51(.; 
r!~"f.tl 

\~'I!t" -SPLtNED COUPLING 
...... - ........ / WITH THREADED END 

GENERATOR 
BACKEND 

POWER TAKE OFF KITS 
KIT #034786,FOI\ 12 STUD BT UNITS 
KIT #037134 FOR 6 STUD BT UNITS 

STUDS AND' HARDWARE 
HOLD ACCESSDRY TO THE 

,ADAPTER 

@@ 
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RAW WATER DISCHARGE HOSE 
[When a siphon break is not required] 

RAISE THE HOSE ABOVE THE 
LEVEL OF THE MANIFOLD IN 
A GENTLE LOOP OOWN 
THE EXHAUST ELBOW 

WIRETIETO 

HEAT EXCHANGER 

RAW WATER TO EXHAUST 
DISCHARGE HOSE 
IOWNER INSTALLED] 

WHEN A SYPHON BREAK IS NOT REQUIRED 
WESTERBEKE recommends that the hose 
(installer supplied) discharging raw water from 
the heat exchanger to the water injected exhaust 
elbow be looped above and down to the Inlet 
fitting on the elbow. The hose can be secured bV 
a plastic wire tie as illustrated. 
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HOT WATER TANK CONNECTIONS 

WATER HEATER INSTALLATIONS 
These engines are equipped with counections for the plumbing 
of engme coolant to .transfer heat to an on-lloard 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 counecting hoses from the heater to the engine can 
run in a reasonably d4'ect line without any loops which might 
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 rilUstbe.illstailed at .the •••• , .. ~ •• ' ..... 0 

on the heater for bleeding aii while filling the s·~ /stem .. """~:;" 

REMOVE THE EXISTING _ 
ENGINE H~S! ____ -:-: __ -

.\ / -- -. ",",A- _/ 
;' -. .--,-

I' 
I 
I 

...... ,: .. 

. WATER HEATER CONNECTIONS 
'-~CONNrCj-1wifHOS{S ~iOANiF . 

. FROM THE HOTWATER·HfATER : . 
AS SHOWN HERE. (ARROWS 
INOICATHHE COOLANT 
FLOW DIRECTION), . 

OWNER INSTALLED HOSE 

. HEATING CIRCUIT ABOVE THE ENGINE· 

NOTE: If any portion oj the heating circuit rises. above the 
engine's ownpl'!'ssure cap, then a pressurized (aluminwn) 
remote expansion tank (Kit #024177) must be installed in the 
circuit to become the highest point. Tee the remoieexpansion 
tank into the heater circuit, choosing the higher oJthe two 
connections Jar 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 no", s.erve 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 JunctiOI/. Remove and store the plastic 

.. recovery tank if it has been aiready installed. . 

.-

',EXPANSION TANK KIT 
#024177 
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STANDARD AND METRIC CONVERSION DATA 

LENGTH·DlSTANCE 
Inches (in) x 25.4 = Millimeters (mm) x .0394 = Inches 
Feet (ft) x .305 = Meters (m) x 3.281 = Feet 
Miles x 1.609 = Kilometers (km) x .0621 = Miles 

VOLUME 
Cubic Inches (in') x 16.387 = Cubic Centim~ters x .061 =in' 
Imperial Pints (IMP pt) x .568 = Liters (L) x 1.76 = IMP pt 
Imperial Quarts (IMP qt) x 1.137 = Liters (L) x.88 = IMP qt 
Imperial Gallons (IMP gal) x 4.546 = Liters (L) x .22 = IMP gal 
Imperial Quarts (IMP qt) x 1.201 = US Quarts (US qt) x .833 = IMP qt 
Imperial Gallons (IMP gal) x 1.201 = US Gallons (US gal) x .833 = IMP gal 
Fluid Ounces x 29.573 = Milliliters x .034 = Ounces 
US Pints (US pt) x .473 = Liters(L) x 2.113 = Pints 
US Quarts (US qt) x .946 = Liters (L) x 1.057 = Quarts 
US Gallons (US gal) x 3.785 = Liters (L) x .264 = Gallons 

MASS·WEIGHT 
Ounces (oz) x 28.35 = Grams (g) x .035 = Ounces 
Pounds (Ib) x .454= Kilograms (kg) x 2.205 = Pounds 

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

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

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

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

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

TEMPERATURE 
Degree Fahrenheit ('F) = ('C X 1.8) + 32 
Degree Celsius ('C) = ('F - 32) x .56 
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SUGGESTED SPARE PARTS 
WESTERBEKE MARINE DIESEL GENERATORS 

CONTACT YOUR WESTERBEKE DEALER FOR SUGGESTIONS AIVD ADDITIONAL INFORMATION 

WATERPYMp l 
. 

. iMPEi.~~R KiT .. 

FUEL LIFT 
PUMP 

, , 

DRIVE BELTS 

FILTER 

WESTERBEKE RECOMMENOS CARRYING ENOUGH SPARE 
ENGINE OIL (YOUR BRAND) FOR AN OIL CHANGE (5 QTS.) 
AND A GALLON OF PREMIXED COOLANT. 

WESTERBEKE also offers two Spare Farts Kits, 
each packaged in a rugged hinged toolbox. 
Kit "A" includes the basic spares. 
Kit "B" is for more extensive off-shore cruising. 

A Kit 
Impeller Kit 

Heat Exchanger Gasket 
Fuel Filter with Gasket 

Oil Filter 

Drive Belt 

Zinc Anodes 
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HARDWARE KIT 

B Kit 
Impeller Kit 

Water Pump Repair Kit 

Thermostat Kit 
Zinc Anodes 

. Complete Gasket Kit 

Heat Exchanger Gasket 

Injector 

Fuel Filter with Gasket 

Oil Filter 
Drive Belt 



-.v- WESTERBEKE 
Engines & Generators 

1149-11/2011 


