










































































































































































LUBRICATING SYSTEM

SERVICING SPECIFICATIONS

Item Factory Specification | Allowable Limit
Engine Oil Pressure At Idle Speed 49 kPa
— 0.5 kgf/cm?
7 psi
At Rated Speed 196 to 392 kPa 147.1 kPa
2.0 to 4.0 kgf/cm? 1.5 kgf/cm?
28 to 57 psi 21.3 psi
Engine QOil Pressure Switch Working Pressure 39.2 to 58.8 kPa
0.4 t0 0.6 kgf/cm? .-
5.6 to 8.4 psi
Inner Rotor to Outer Rotor Clearance 0.04 to 0.16 mm 0.3 mm
0.0016 to 0.0063 in. 0.0118in.
Quter Rotor to Pump Body Clearance 0.100 to 0.184 mm 0.3 mm
0.0039 to 0.0072 in. 0.0118 in.
Rotor to Cover Clearance 0.025 to 0.075 mm 0.225 mm
0.0010 to 0.0030 in. 0.0089 in.
Relief Valve Working Pressure 885 kPa
9.04 kgf/cm? —
129 psi
ELECTRICAL SYSTEM
ltem Factory Specification | Allowable Limit
Commutator O.D. 32 mm 31.4mm
1.2598 in. 1.2362 in.
Mica Undercut 0.5 mm 0.2 mm
0.0197 in. 0.0079 in.
Brush (Starter) Length 18 mm 11 mm
0.7086 in. 0.4331 in.
Alternator No-load Voltage 14 V at 4000 min™' (rpm) —
Rotor Coil Resistance 2.81t03.3Q —
Slip Ring O.D. 22.7 mm 22.1 mm
0.894 in. 0.870 in.
Brush (Alternator) Length 18.5 mm 5.0 mm
0.728 in. 0.197 in.
Glow Plug Resistance Approx. 1.0 Q —
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ENGINE ADJUSTMENTS

CHECKING INJECTION TIMING

1.

w P

Make sure of matching the injection timing align mark (1) of the
injection pump unit and the plate (gearcase), as shown in the
illustration.

Remove the injection pipes.

Remove the stop solenoid.

Turn the flywheel counterclockwise (viewed from flywheel
side) until the fuel fills up to the hole of the delivery valve
holder (2) for No.1 cylinder.

Atfter the fuel fills up to the hole of the delivery valve holder for
No.1 cylinder, turn back (clockwise) the flywheel around 1.57
rad (90 °).

Turn the flywheel counterclockwise to set at around 0.35 rad
(20 °) before T.D.C.

Slowly turn the flywheel counterclockwise and stop turning
when the fuel begins to come up, to get the present injection
timing.

Check to see the degree on flywheel.

The flywheel has mark "1TC", "10" and "20" for the crank angle
before the top dead center of No.1 piston.

If the injection timing is not within the specification, rotate the
injection pump unit to adjust the injection timing.

Injection timing

0.20t0 0.22rad (11.5°to

Factory 12.5°) before T.P.C.

spec.

22.6 10 36.3 N'm

Lndftecnon pipe retaining 2.310 3.7 kgfim
16.6 to 26.8 fit-lbs
Tightening torque
Injection pump unit 17.710 20.6 Nm
m{)untin pnutp 181021 kgtm
9 13.0 to 15.2 ft-lbs
See the “Injection Pump Unit” Disassembly and Assembly

section.

VIEWING THE FLYWHEEL , S
THRU THE TIMING WINDOW |

(a) Injection Timing Advanced
(b) Injection Timing Delayed

VIEWING THE DELIVERY
VALVE HOLDER

TURNING THE
FLYWHEEL

DELIVERY
VALVE
HOLDER (2)

~= BELLHOUSING — |

FLYWHEEL =] ' e
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ENGINE ADJUSTMENTS

CHECKING VALVE CLEARANCE

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

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.

S. Slightly push the rocker arm (intake side) by your fingers
and screw in the adjusting screw slowly until you feel the
screw touch the top of the valve stem, then tighten the
lock nut.

6. Loosen the lock nut (4) of adjusting screw (3) (push rod
side) and insert the thickness gauge between the rocker
arm and the bridge head. Set the adjusting screw to the
specific clearance, then tighten the lock nut.

7. Adjust the clearance between the rocker arm (exhaust
side) and the exhaust valve to the specific clearance.

- VALVE dLEARANCE FACTORY SPEC. 0.23 - 0.27MM
0.0091 - 0.0106IN

Valve arrangement
Adjustment cylinder IN. EX.
Location of piston '

1st * Y
When No.1 piston is compression 2nd *
top dead center 3rd *

4th

1st
When No.1 piston is overlap 2nd *
position 3rd *

4th * *

. 6.91t0 11.3N-m
Tightening torque ggrlér‘lser head cover 0.7 to 1.15 kgf-m
5.1 t0 8.32 ft-lbs

ADJUSTING
SCREWS 3

Ev}’ WESTERBEKE
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ENGINE ADJUSTMENTS

When installing the new oil filter element, wipe the filter
gasket’s sealing surface on the engine block free of oil and
apply a thin coat of clean engine oil to the rubber gasket on
the new oil filter. Screw the filter onto the threaded oil filter
nipple, and then tighten the filter firmly by hand.

APPLY CLEAN
ENGINE OIL
. WHEN INSTALLING

MECHANICAL

OIL PRESSURE GAUGE TURN HAND TIGHT

TESTING OIL PRESSURE
To test the oil pressure, remove the oil pressure sender, then " WIPE SURFACE CLEAN
install a mechanical oil pressure gauge in its place. After BEFORE INSTALLING.

warming up the engine, set the engine speed at idle and read
the oil pressure gauge.

OIL PRESSURE WILL RANGE BETWEEN 50 AND 55 PSI AT 1800 RPM. OlL FILTER :

Low OIF PHESS“BE . ) . 3. Filling the Oil Sump. Add new oil through the oil filler

The specific safe' minimum oil pressure 1s 5 - 10 psi. A cap on the top of the engine or through the side oil fill.

gradual loss of oil pressure usually indicates worn bearings. After refilling, run the generator for a few moments while

checking the oil pressure. Make sure there is no leakage

ENGINE OIL CHANGE around the new oil filter or from the oil drain system, and

1. Draining the Oil Sump. Discharge the used oil through stop the engine. Then check the quantity of oil with the
the sump drain hose (attached to the front of the engine) lube oil dipstick. Fill to, but not over the high mark on the
while the engine is still warm. Drain the used oil com- dipstick, should the engine require additional oil.

pletely, replace the hose in its bracket, and replace the end

Use a good brand of engine oil having an API and SAE
cap securely.

specification as stated in the SPECIFICATIONS section of
NOTE: Thread size for the lube 0il drain hose capped end is this manual.

1/4 NPT. O Change the engine oil and oil filter after the initial 50 hours
of engine break-in operation and then every 250 hours of

—~<—8mm operation thereafter.
. [11/16] SOCKET

FOR EXTENSION
] 1/4” NPT

REMOVE USING AN 8MM (11/16") SOCKET
T0 DRAIN THE OIL OR PUMP THE WARMED
OIL UP THRU THE HOSE.

2. Replacement of the Oil Filter. When removing the used
oil filter, you may find it helpful and cleaner to punch a
hole in the upper and lower portion of the old filter to
drain the oil from it into a container before removing it.
This helps to lessen spillage. A small style automotive
filter wrench should be helpful in removing the old oil
filter.

NOTE: Do not punch this hole without first loosening the filter

to make certain it can be removed! | :
[wi[WESTEHBEIG >
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FUEL SYSTEM

Fuel Injection Pressure
. Set the injection nozzle to a nozzle tester.

2 Slowly move the tester handle to measure the pressure at
which fuel begins jetting out from the nozzle.

3. If the measurement is not within the factory specifications,
replace the adjusting washer (1) in the nozzle holder to adjust
it.

See the "Disassembling and Assembling” for nozzle holder.

13.73 o 14.71 MPa
140 to 150 kgf/cm?
1991 to 2134 psi

Fuel injection pressure | Factory spec.

(Reference)
® Pressure variation with 0.01 mm (0.0004 in.) difference of
adjusting washer thickness.
Approx. 235 kPa (2.4 kgf/cm?, 34 psi)

Nozzle Spraying Condition
1. Set the injection nozzle to a nozzle tester, and check the

nozzle spraying condition.
2. If the spraying condition is defective, replace the nozzle piece.

Valve Seat Tightness

1. Set the injection nozzle to a nozzle tester.

2. Raise the fuel pressure, and keep at 12.75 MPa (130 kgf/cm?,
1849 psi) for 10 seconds.

3. If any fuel leak is found, replace the nozzle piece.

No fuel leak at
12.75 MPa
130 kgf/cm?

.| 1849 psi '

Valve seat tightness Factory spec.

DISASSEMBLY
Nozzle Holder
1. Secure the nozzle retaining nut (7) with a vise.
2. Remove the nozzle holder (1), and take out parts inside.
(When reassembling)
® Assemble the nozzle in clean fuel oil.
® Install the push rod (4), noting its direction.
® After assembling the nozzle, be sure to adjust the fue! injection
pressure.

34.31t0 39.2 Nm
Nozzle holder 3.5 10 4.0 kgf-m
25.3 10 28.9 ft-lbs
’ 19.6 t0 24.5 Nm
Tightening torque Overflow pipe nut 2.0 to 2.5 kgf-m

14.510 18.1 ft-lbs

49.0t0 68.6 N'm
Nozzle holder assembly | 5.0 to 7.0 kgf-m
36.2 t0 50.6 ft-lbs

( ;; WESTERBEKE
‘ Engines & Generators
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FUEL SYSTEM

GLOW PLUGS
GLOW PLUGS

To inspect the plug, remove the electrical terminal connections,
then unscrew each plug from the cylinder head. Thoroughly
clean each plug’s tip and threads with a soft brush and cleaning
solution to remove any carbon and oil deposits. Visually
examine the plug tip for electrical erosion if this is evident,
replace the glow plug.

Touch one prod to the glow plug’s wire connection, and the 2010 24 N
other to the body of the glow plug, as shown: A good glow Tightening torque Glow plug 2.0t0 2.5 kgfm
plug will have a 1.0 - 1.5 ohm resistance. This method can ' 15 to 18 Ibf-ft

be used with the plug in or out of the engine. You can also use
an ammeter to test the power drain (8 - 9 amps per plug)

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. (sparingly).

-~ FROM INJECTORS

FUEL RETURN

¢ Q’@
FUEL INJECTION PUMP oL e
The fuel injection pump is the most important component of

the diesel engine and, therefore, calls for the utmost caution

in handling. The fuel injection pump has been thoroughly

bench-tested and should not be tampered with.

Speed (hertz) and timing are the only adjustments the
servicing dealer can perform on the injection pump. See the
ENGINE ADJUSTMENT section in this manual. Other types
of adjustments or repairs must be performed by a qualified
injection service shop.

NOTE: When servicing the injection pump, the service shop
must be advised that the pump is being used in a generator '
application. : , FROM FUEL
PUMP

~ BLEED SCREW - THE INJECTION PUMP
BLEED SCREW SHOULD BE LEFT IN THE
OPEN POSITION. THIS WILL ALLOW FOR

AIR IN THE FUEL SYSTEM TO BE FUEL LIFT

DELIVERED BACK THRU THE FUEL Pump
RETURN SYSTEM DURING ENGINE
OPERATION.
" SPEED ADJUSTMENT INLET FUEL FILTER
FACTORY SET : ’
FUEL INJECTION ‘ FueL -
S | PUMP
FUEL LIFT PUMP INLET FUEL FILTER
Periodically check the fuel connections to and out of the 1. Shut off the fuel su ;

. . pply to the generator. Disconnect the
pump and make sure that no leakage is pre(sient and that the fuel supply line to the inlet filter and unscrew the filter
fittings are tight and secure. The DC ground connection at from the pump inlet. Take care to catch any fuel that may
one of the pumps mounting bolts should be clean and well be present.

securéd by the mounting bolt to ensure proper pump

When energized thru the preheat circuit, the fuel lift pump
will purge air from the fuel system and provide a continuous
flow of fuel as the engine is running. S

2. Thread on the replacement inlet filter and connect the fuel
supply line. Use care when connecting and tightening the
fuel supply line s0 as not to distort the inlet filter.

( QWESERBEIE
Engines & Generators
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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.

2. Remove the cam securing screw #10 and remove the
cam #8.

3. Remove the inner wear plate #6.

4. Remove the internal circlip #18.

5. Support the pump housing on a press with the impeller
opening up.

6. 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 shaft assembly.

7. Remove bearing #16-2 from the shaft, external circlip #17
and bearing #16-1.

8. Push shaft water seal #7 out of the pump housing through
the impeller opening. Note the orientation of the seal for
carrect 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.

#6 WEAR PLATE
302574
FRONT ASSEMBLY
’ #5 IMPELLER KIT
#4GASKET 093374,

302570

DOWEL 302575

#8 CAM 3025

. Install the spacer #14 and sijnger #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.

9. Re-install the pump on the engine.

‘#10 CAM RETAINING SCREW
,053372

- SEE REAR ASSEMBLY BELOW

#2 END COVER SCREWS (6) #1 DT [VATER
M4 1.0 x MM #3 END GOVER 053369 N i
; OTE: The parts shown along with

034463 ~049170 a glycerine pack are included inl

WESTERBEKE’S PUMP KIT #053375
#13SLINGER 0-RING

053368 o #16-1-2

#14 SPACER 053371 SHAFT BALL BEARING (2)
302581

REAR ASSEMBLY

SPACER PRESSES AGAINST
SHAFT BEARING, SPACER
PINS FIT AGAINST THE LIPSEAL

THE BEARINGS PRESS. 093366
AGAINST THE GIRCLIP

O-RING SHOULDER

CIRCLIP GROOVE

AN

g
®

17 CIRCLIP (SMALL)

#18 CIRGLIP (LARGE) ’

WESTE KE 053367
EroTee s ?BE — CIRGLIP FITS INTO
ngines & Generators GROOVE IN PUMP BODY

29



TORQUE SPECIFICATIONS

NOTE

'For "*" marked screws, bolts and nuts on the table, apply engine oil to their threads and seats befor

tightening.

The letter "M" in Size x Pitch means that the screw, bolt or nut dimension stands for metric. The size is
the nominal outside diameter in mm of the threads. The pitch is the nominal distance in mm between

two threads.

ltem Size x Pitch N-m kgf-m ft-lbs

Cylinder head cover screw — ‘ 6.9to 11.3 0.7t0 1.15 5.1108.32
*Cylinder head screw M12 x 1.25 98.1t0 107.9 10.0to 11.0 72.3t079.6
*Connecting rod screw M10 x 1.25 78.510 83.4 8.0t0 8.5 57.9t061.5
*Flywheel screw M12 x 1.25 98.1 t0 107.9 10.0to 11.0 72.31079.6
*Crankshaft screw M16x1.5 255.0to 274.6 26.0t0 28.0 188.1 t0 202.5
*Main bearing case screw M14x1.5 137.3 to 1471 14.0to0 15.0 101.3to0 108.5
Rocker arm bracket screw M10 x 1.25 49.0to 55.9 5.0t05.7 36.2t041.2
Nozzle holder assembly M20 x 1.5 49.0t0 68.6 5.0t0 7.0 36.2 t0 50.6
Nozzle holder — 34.3t0 39.2 3.5t04.0 25.3t028.9
Injection pipe retaining nut M12x 1.5 22.6 t0 36.3 2.3t03.7 16.6 10 26.8
Overflow pipe assembly retaining nut Mi2 x1.5 19.6t0 24.5 2.0t02.5 14.5to 18.1
Oil switch taper screw R1/8 14.7 to 19.6 1.5t02.0 10.81t0 14.5
Oil cooler joint screw — 39.2 10 44.1 40t04.5 28.9t0 32.5
Oil pump cover screw — 7.91t09.3 0.80 to 0.95 5.8106.9
Glow plugs M10 x 1.25 19.6 to 24.5 201025 14.5 t0 18.1
Starter's terminal B mounting nut M8 x 1.25 9.8t011.8 1.0to 1.2 7.2t08.7
Injection pump gear mounting nut M14 x 1.5 73.6 t0 83.4 75t08.5 54.2t061.5
Injection pump unit mounting nut M8 x 1.25 17.7t0 20.6 1.8t0 2.1 13.0t015.2
Gear case cover M8 x 1.25 23.51t027.5 24t02.8 17.41020.3
Relief valve retaining screw — 68.6 to 78.4 7.0t08.0 50.6t057.9
|dle gear mounting screw M8 x 1.25 23.5t027.5 241028 17410203
Plate mounting screw M8 x 1.25 23.5t027.5 24t028 17.4 t0 20.3
Camshaft set screw M8 x 1.25 23.5t027.5 24t028 17.41020.3
Flywheel housing mounting screw M12 x 1.25 77.51t090.2 7.9t09.2 57.1t0 66.5
Crankcase 2 mounting screw M10 x 1.25 49.0t0 55.9 5.0t05.7 36.2t041.2
Injection pump mounting screw M8 x 1.25 23.5t027.5 241028 17.4 10 20.3
Injection pump mounting nut M8 x 1.25 17.7 t0 20.6 1.81t0 2.1 13.0t0 15.2
Boost Actuator — 39.2 to 45.1 40t04.6 28.9 10 33.3
Governor weight mounting nut M12 x 1.25 62.81t0 72.6 6.4t07.4 46.3 t0 53.5
Fuel camshaft stopper mounting screw — 79t09.3 0.80t0 0.95 5.8t06.9

{ ;; WESTERBEKE
Engines & Generators

60




TORQUE SPECIFICATIONS

Item Size x Pitch N-m kgf-m ft-lbs
Governor housing mounting screw M6 x 1.0 9.8t0 11.3 1.0to 1.15 7.231t08.32
Anti-rotation nut M5 x 0.8 2.8t0 4.0 0.29 to 0.41 2.1103.0
Bearing case cover mounting screw M8 x 1.25 23.5t027.5 241028 17.4 t0 20.3
Alternator pulley nut — 58.3to 78.9 5.95t0 8.05 43.0t0 58.2

When the tightening torques are not specified, tighten the screws, bolts and nuts according to the table below.

Grade Standard Screw and Bolt Special Screw and Bolt
Nominal
Diameter Unit N-m kgf-m ft-lbs N-m kgf-m ft-lbs
M6 791093 0.80t0 0.95 5.81t06.9 9.8t011.3 1.00to 1.15 7.2310 8.32
M8 17.7 t0 20.6 1.8t0 2.1 13.0to0 15.2 23510275 24t028 17.4 t0 20.3
M10 39.210 45.1 40to 4.6 28.9 to 33.3 48.1 to 55.9 491t05.7 35.4t0 41.2
M12 62.8t0 72.6 6.4t07.4 46.3 10 53.5 77.51090.2 79109.2 57.11066.5

Screw and bolt material grades are shown by numbers punched on the screw and bolt heads. Prior to tightening,

be sure to check out the numbers as shown below.

Punched number

Screw and bolt material grade

None or 4

Standard screw and bolt SS41, S20C

7

Special screw and bolt S43C, S48C (Refined)

( q WESTERBEKE
Engines & Generators
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SPECIAL TOOLS

Diesel Engine Compression Tester

Application : Use to measure diese!l engine compressicn and
diagnostics of need for major overhaul.

(1) Gauge (7) Adaptor
(2) L Joint (8) Adaptor
(3) Adaptor (9) Adaptor
(4) Adaptor (10) Adaptor
(5) Adaptor ' , (11) Adaptor.
(6) Adaptor

Qil Pressure Tester

Application : Use to measure lubricating oil pressure.

(1) Gauge ~ (5) Adaptor2

(2) Cable (6) Adaptor 3

(3) Threaded Joint (7) Adaptor 4

(4) Adaptor 1 (8) Adaptor 5
Plastigage

Application :  Use to check the oil clearance between
crankshaft and bearing, etc..

Measuring :  Green.....0.025 to 0.076 mm (0.001 to 0.003 in.)

range Red......... 0.051 to 0.152 mm (0.002 to 0.006 in.)
Blue......... 0.102 to 0.229 mm (0.004 to 0.009 in.)

Connecting Rod Alignment Tool

Application : Use to check the connecting rod alignment.
Applicable : Connecting rod big end 1.D.
range 30to 75 mm (1.18 to 2.95in.) dia.
Connecting rod length
65 to 300 mm (2.56 to 11.81 in.)

Red Check

Application :  Use to check cracks on cylindér head, cylinder
block, etc..

[QWESTERBEIG
Engines & Generators
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SPECIAL TOOLS

The following special tools are not provided, so make them referring to the figure.

Engine Stand
Application :Use to support engine.

E E A 480 mm (18.90 in.)

50 mm (1.97 in.)

108.5 mm (4.272in.)

263 mm (10.35in.)

12.5 mm (0.492in.)

237.5 mm (9.350 in.)

m!
=L

142.5mm (5.610in.)

...r

“é“

&

S

i
Il Ol | m|l Ol O| @

95 mm (3.74in.)

[ 4.14 mm dia. (0.55 in. dia.)

40 mm (1.57in.)

210 mm (8.27 in.)

190 mm (7.48 in.)

100 mm (3.94 in.)

6 mm (0.24 in.)

6 mm (0.24 in.)

v Ol Z| 2| | X| «

25 mm dia. (0.98 in. dia.)

Cc10 Chamfer 10 mm (0.394 in.)

Flywheel Stopper (for SAE Flywheel and Housing)
Application : Use to loosen and tighten the flywheel screw.

11 mm dia. (0.4331 in. dia.)
14 mm dia. (0.5512 in. dia.)
17.5 mm (0.6890 in.) .
| 17.5 mm (0.6890 in.)

35 mm (1.3780 in.)

A 140 mm (5.5in.)
A B 80 mm (3.15in.)
C D -
C 49.3 mm (1.94 in.)
N .
& & D |49.3mm (1.94in)
5 E 23.8 mm (0.94 in.)
. 94in.
by {9 F 23.8 mm (0.94 in.)
G | 11 mmdia. (0.43 in. dia.)
H ] ™ H 56.5 mm (2.22 in.)
I 56.5 mm (2.22 in.)
J 8 mm (0.31in.)
Tooi for Aligning the Crankcase 1 and 2
Application : Use for aligning the crankcase 1 and 2.
A A- | 115 mm (4.5276 in.)
B 56 mm (2.2047 in.)
I B L c L D
H J c 17 mm (0.6693 in.)
:E tE F£ }\G I | D 20 mm (0.7874 in.) »
K E 14 mm dia. (0.5512 in. dia.)
F
G
H

[

K 19 mm (0.7480 in.)

@wssnsnaslas
Engines & Generators
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SPECIAL TOOLS

Gear Case Oil Seal Replacing Tool

. A Application : Use to press fit the oil seal.
B & A 148.8 mm (5.8582 in.)
"D B 50 mm (1.9685 in.)
‘E c 18.8 mm (0.7401 in.)
| D 13.7 to 13.9 mm (0.5394 to 0.5472 in.)
E 11 mm (0.433 in.)
F G HillJIK F 18 mm dia. (0.7087 in. dia.)
| N—
) G 38 mm dia. (1.4961 in. dia.)
-‘l H 45 mm dia. (1.7716 in. dia.)
_'_-, | 57.9 to 58.1 mm dia. (2.2795 to 2.2874 in. dia.)
N M J 79.5 mm dia. (3.1299 in. dia.)
K 87 mm dia. (3.452in. dia.)
L 12 mm (0.4724 in.)
M 40 mm (1.5748 in.)
N 120 mm (4.7244 in.)
Small End Bushing Replacing Tool
A Application : Use to press out and to press fit the small end
bushing.
B ¢ [Press out]
) 157 mm (6.1811 in.)
D .E-[ F B 14.5 mm (0.571 in.)
LY /4% o] 120 mm (4.7244 in.)
C1 /C1 Cc1 c2 D 30.0 mm dia. (1.1811 in. dia.)
a b E 32.95 mm dia. (1.2972in. dia.)
F 20 mm dia. (0.7874 in. dia.)
a 6.3 um (250 uin.)

b 6.3 um (250 uin.)

C1 Chamfer 1.0 mm (0.039 in.)

Cc2 Chamfer 2.0 mm (0.079 in.)

[Press fit]

A 157 mm (6.1811 in.)

14.5 mm (0.571 in.)

120 mm (4.7244 in.)

30.0 mm dia. (1.1811 in. dia.)

20 mm dia. (0.7874 in. dia.)

6.3 um (250 win.)

B
C
D
E 42.000 mm dia. (1.6535 in-dia.)
F
a
b

6.3 um (250 yin.)

C1 Chamfer 1.0 mm (0.039 in.)

c2 Chamfer 2.0 mm (0.079 in.)

WESTERBEKE
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SPECIAL TOOLS

Injection Pump Gear Puller
Application :Use for remove the injection pump gear from
governor shaft.

10 mm dia. (0.39 in. dia.)

M16 x Pitch 1.5

19 mm (0.75in.)

0.5 mm radius (0.02 in. radius)

0.89 rad (50 °)

10 mm (0.39in.)

20 mm (0.79in.)

I| O mfml ol Ofwm|x»

5 mm (0.20in.)

95 mm (3.74in.)

125 mm (4.93 in.)

5 mm (0.20 in.)

M16 x Pitch 1.5

30 mm (1.18in.)

9.5 mm (0.3740in.)

11 mm (0.4331 in.)

9.5 mm (0.3740in.)

15.5 mm (0.6102 in.)

4.5 mm radius (0.18 in. radius)

20 mm (0.79in.)

20 mm (0.79in.)

80 mm (3.1496 in.)

Slcl4| oD o| v|lo|z|Zr| x|«

12 mm (0.47 in.)

Q
N

Chamfer 2.0 mm (0.079 in.)

Idle Gear Bushing Replacing Tool
Application : Use to press out and to press fit the bushing.

1. For idle gear bushing

A 196 mm (7.7165 in.)

B 37.5 mm (1.476in.)

(e} 150 mm (5.9055 in.)

D 44.95 mm dia.(1.7697 in. dia.)

E 48.100 to 48.075 mm dia. (1.8937 to 1.8927 in. dia.)
F 20 mm dia. (0.7874 in. dia.)

a 6.3 um (250 uin.)

b 6.3 um (250 win.)

C1 Chamfer 1.0 mm (0.039 in.)

c2 Chamfer 2.0 mm (0.079 in.)

(SRMESTERBEIE
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SPECIAL TOOLS

Valve Guide Replacing Tool -
Application : Use to press out and press fit the valve guide.

[Intake valve guide]

A 20 mm dia. (0.79 in. dia.)

4

11.7 to 11.9 mm dia. (0.460 to 0.468 in.dia.)

6.5 to 6.6 mm dia. (0.256 to 0.259 in.dia.)
225 mm (8.86 in.)

70 mm (2.76in.)

45 mm (1.77 in.)

25 mm (0.98 in.)

O
I| ®| nim|o|lO|lwm

5mm (0.197 in.)

I 6.7 to 7.0 mm dia. (0.263 to 0.275 in.dia.)

20 mm dia. (0.787 in.dia.)

W

J
K 12.5 to 12.8 mm dia. (0.492 to 0.504 in.dia.)
L 8.9 t0 9.1 mm (0.350 to 0.358 in.)

W

c1 Chamfer 1.0 mm (0.039 in.)

c2 Chamfer 2.0 mm (0.079 in.)

C0.3 Chamfer 0.3 mm (0.012 in.)

[Exhaust valve guide]

20 mm dia. (0.79 in. dia.)

12.96 to 12.98 mm dia. (0.510 to 0.511 in.dia.)

7.50 to 7.70 mm dia. (0.295 to 0.303 in.dia.)

225 mm (8.86 in.)

80 mm (3.15in.)

40 mm (1.57 in.)

14.5t0 15.5 mm (0.57 to 0.61 in.)

IO Mmool O|m

5 mm (0.197 in.)

8.0 to 8.1 mm dia. (0.31 to 0.32 in.dia.)

17.5 to 18.5 mm dia. (0.689 to 0.728 in.dia.)

13.1 to 13.2 mm dia. (0.516 to 0.520 in.dia.)

| X| «

9.9t0 10.1 mm (0.390 to 0.398 in.)

C1 Chamfer 1.0 mm (0.039 in.)

c2 Chamfer 2.0 mm (0.079 in.)

C0.3 Chamfer 0.3 mm (0.012in.)

( q WESTERBEKE
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Material: S45C-D
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T

(0.3150 in. dia.)

Thickness: 3 mm (0.1181in.)

Co0.2 C3
A —~

C5

(2) Permanent Magnet: ¢ 8 mm

¢t N

SPECIAL TOOLS

Jig for Governor Connecting Rod
Application :Use for connecting the governor connecting rod to
the rack pin of the fuel injection pump assembly.
R1 mm (0.0394 in. radius) v 3 mm (0.1181 in.)
Chamfer 0.2 mm (0.0079in) | W |10 mm (0.3937 in.)
Chamfer 2 mm (0.0787 in.) X 8 mm (0.3150in.)

35 mm dia.(1.3780 in. di)
Chamfer 1 mm (0.0394 in.)
Chamfer 0.1 mm (0.0039 in.)

R1 mm (0.0394 in. radius)

Il O npm| ol Ol mw »

Chamfer 0.2 mm (0.0079 in.)

R8 mm (0.3156 in. radius)

R1 mm (0.0394 in. radius)

R1 mm (0.0394 in. radius)
Chamfer 0.2 mm (8.0079 in.)
Chamfer 0.2 mm (0.0079 in.)
29 mm (1.1417in.)

6 mm (0.2362 in.)

10.7 mm (0.4213in.)

35 mm (1.3780 in.)

99.3 mm (3.9035in.)

45.65 t0 45.75 mm (1.7972 to 1.8012 in.)

145 mm (5.7087 in.)

16.15 to 16.35 mm dia. (0.6359 to 0.6439 in. dia.)

C|lH|l 0 DO DO Z|Z|r| X| «

Auxiliary Socket for Fixing Crankshaft Sleeve
Application : Use to fix the crankshaft sleeve,

Rmax = 1258

94.5 t0 95.0 mm (3.7205 to 3.7402 in.)

40 mm (1.5748 in.)

30 mm (1.1811in.)

12 mm (0.4724 in.)

7.9t08.1 mm (0.3110 t0 0.3189 in.)

20 mm (0.0787 in.)

130 mm (5.1181 in.)

| 99.4 t0 99.6 mm (3.9134 to 3.9213 in.)
95.05 t0 95.20 mm (3.7421 to 3.7480 in.)

Tl O | m| ol Of m| »

3 mm dia. (0.1181 in.dia.)

15 mm (0.5905 in.)

90 mm (3.5433 in.)
115 mm (4.5275 in.)

J
K
L
M |10 mm (0.3937 in.)
N
0
P

16.9to 17.1 mm (0.6654 to 0.6732 in.)

C1 Chamfer 1.0 mm (0.039 in.)

C3 Chamfer 3.0 mm (0.1181 in.)

C5 Chamfer 5.0 mm (0.1968 in.)
C0.2 Chamfer 0.2 mm (0.0079 in.)
Co0.3 Chamfer 0.3 mm (0.01181in.)

Ew:][ WESTERBEKE
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SPECIAL TOOLS

3) Piece 2

A A [ Chamfer 0.1 mm (0.004 in.)
- _ B 1 mm (0.04 in.)
B o C | Chamfer 1 mm (0.04in)
D| E ¢ -1 F_.1 G D 54.3 10 54.4 mm dia.(2.1378 10 2.1417 in. dia.)
)ﬂ_ E | 34.025 o 34.05 mm dia. (1.3396 to 1.3406 in. dia)
/ / F | 48.5mm dia. (1.9094 in. dia.)
c ! K G |50.421 1o 50.44 mm dia. (1.9851 to 1.9858 in. dia.)
v J H 8 mm (0.31 in.)
[ 2 mm (0.08 in.)
J 35 mm (1.38in.)
K 5 mm (0.20 in.)
L |026rad(15°)

ELECTRICAL JUMPER field fabricated
For starter motor (to by-pass the control panel start)

STARTER/SOLENOID TESTING

Remove the Terminal S wire from the ignition and attach
the lead from the electrical jumper. Leave the + positive
“battery attached and clip the jumper aligater fitting to that
terminal. The push button should crank the starter.
from battery If the push button fails to crank the starter and the batteries
s 'wiring and wired connections have been checked, the starter
needs to be removed for service.

:(+) POSITIVE
TERMINAL

SOLENOID

IGNITION

. TERMINAL §
remove ignition wire
STARTER ~
/ . MOTOR /’ ==
/ / / " ELECTRICAL JUMPER

-NOTE: This electrical jumper can be fabricated using a
standard push button and two connecting wires.

[QWESE'RBEIG
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WESTERBEKE 51A MANDO ALTERNATOR
DISASSEMBLY AND TESTING

PULLEY

REAR HOUSING

[ CAPACITOR'
HOUSING -

OUTPUT

SENSING TERMINAL B

TERMINAL §

GROUND
TERMINAL E

JUMPER B

TESTING THE OUTPUT CIRCUIT

1. Connect the positive voltmeter lead to the output
terminal B and connect the negative lead to the ground
terminal E on the alternator.

2. 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.

NOTE: Prior to any alternator testing, inspect the entire

alternator system wiring for defects. Check all connections

for tightness and cleanliness, particularly battery cable
clamps and battery terminals. Inspect the alternator drive
belt for excessive wear and replace if necessary. Also adjust
for proper belt tension.

A WARNING: 4 failed alternator can become very
hot. Do not touch until the alternator has cooled down.

A\ WARNING Berore starting the engine, make
certain that everyone is clear of moving parts! Keep
away from sheaves and belts during test procedures.

| £\ WARNING Multimeters and DC Circuits

DC and AC circuits are ofter mixed together in marine
applications. Always disconnect shore power cords,
isolate DC and AC converters and shut down generators
before performing DC testing. No AC tests should be
made without proper knowledge of AC circuits.

iy

N

@&\\\§
X
E&\\\\\\

| RANINNNINNNNNNNNY

REFER TO THE
WIRING DIAGRAMS FOR THE ABOVE
WIRING HARNESS CONNECTIONS

TESTING THE EXCITATION CIRCUIT

1. Connect the positive (+) voltmeter lead to the excitation
terminal R on the alternator and the negative (<) lead to
the ground terminal E on the alternator.

2. Turn the ignition switch to the on position and note the
voltmeter reading. The reading should be 1.3 to 2.5
volts (see illustration).

3. If the reading is between .75 and 1.1 volts, the
rotor field circuit probably is shorted or grounded.
Disassemble the alternator and test the rotor as
described under CLEAN AND TEST ALTERNATOR
COMPONENTS in this section.

4. If the reading is between 6.0 and 7.0 volts, the rotor
field circuit probably is open. Remove the regulator
and inspect it for worn brushes or dirty slip rings.
Replace the brushes if they are less than 1/4in. (6 mm)
long.” If the brushes and slip rings are in good condi-
tion, disassemble the alternator and test the rotor, as
outlined under CLEAN AND TEST ALTERNATOR
COMPONENTS in this section.

| @wssmnasm
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TESTING THE EXCITER LEAD

5.

MANDO ALTERNATOR SERVICE

/I

NN

%,

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 voltmeter lead to the excitation
lead and the negative voltmeter lead to ground terminal
E. If the voltmeter now indicates 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.

TEST VOLTAGE REGULATOR

Perform this test to determine if the voltage regulator is
operating correctly, using a 0 — 20 volt DC voltmeter.

NOTE: The battery must be fully charged to obtain a proper
voltage reading in this test. If necessary, charge the battery
with a battery chargeror allow the engine to run a sufficient
length of time to fully charge the battery before taking a
reading.

1.

Connect the positive (+) voltmeter lead to the positive
battery terminal and the negative (-) voltmeter lead to
the negative terminal.

Start the engine and run it at fast idle until the engine
reaches its normal operating temperature. Adjust the
engine speed to 1500 — 2000 rpm and observe the
voltmeter for the highest reading. The reading should
be between 13.7 and 14.7 volts.

If the reading is high, check for a loose or dirty
alternator ground lead connection. If the connection is
good, the voltage regulator is faulty and must be
replaced. Be sure to disconnect the battery cables before
attempting to remove the alternator.

If the reading is low:

a. Stop the engine and remove the alternator wiring
connections.

Remove the Phillips cover screw from the regulator
cover (see illustration).

b.

Remove the nut from the output terminal and the
nut from the sensing terminal, and remove Jumper
(A).

Remove another nut from the sensing terminal, and
the nut from the excitation terminal.

C.

e. Remove the regulator cover.

f. Temporarily re-install Jumper (A) and all associated
nuts. Leave Jumper (B) installed.
g. Remove the plastic plug from the side of the
regulator. '
h. Connect a jumper between the top brush lead
and the ground.
JUMPER A
REGULATOR
COVER
SENSING OUTPUT
TERMINAL TERMINAL
' JUMPER B
v '
\
connECT \
JUMPER WIRE
\
\ BRUSHES
1
1
REGULATOR |

PLASTIC PLUG
FROM BRUSH

i. Repeatsteps 1and 2.

NOTE: Do not let the voltage exceed 16 volts.

j- If a voltmeter reading of 14.5 volts or above is
now obtained, the voltage regulator is faulty and
must be replaced. If the voltmeter reading is below
14.5 volts, inspect the brushes and slip rings for
wear, dirt or damage. If the brushes and slip rings
are good, the alternator is fault internally.
Disassemble the alternator and test the components,
as outlined in this section.

( QWESTERBEKE
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MANDO ALTERNATOR SERVICE

REMOVE ALTERNATOR 10. Place an oversized V-belt around the pulley and fasten

. the pulley i ise.
1. Disconnect the negative (-) battery ground cable. ©putey navise

. rine | 11. Use a 7/8 in. box wrench to loosen and remove the
2. Disconnect the wiring leads. pulley nut.
3. Loosen the screws. Holding the alternator, rotate it

12. R th 11 lockwash
toward the engine and lift the belt off the pulley. emove the pulley nut, lockwasher, pulley, fan, and

spacer.
4. Remove the screws and washers and remove the alternator.

JUMPER A . PULLEY

ALTERNATOR TERMINAL

DISASSEMBLY/Z;
PHILLIPS.. _,

SCREWS -
REGULATOR /

CAPACITOR BRUSHREGULATOR ¢
ASSEMBLY COVER e

~ PULLEY AND FAN COMPONENTS .

)
A

A CAUTION: Do NOT insert screwdriver blades
more than 1/16 in. (1.6 mm). Damage to the stator

TERMINAL winding could result from deeper penetration.

NOTE: Score the stator, and the front and rear housings so
the unit may be reassembled correctly.

13. Remove the four through-bolts and carefully pry the
DISASSEMBLE ALTERNATOR front housing away from the rear housing using two

. . screwdrivers.
1. Remove the terminal nuts to remove the jumper (see

illustration).

[

.. . : REAR HOUSING
Remove the remaining terminal nuts. r

@

Remove the capacitor.

Remove the Phillips screw from the regulator cover. FRONT

HOUSING

Remove the brush/regulator-assembly cover.
. Remove the nut from the terminal. \
- Remove the jumper. | HOUSING AND STATOR REMOVAL
. Remove the terminal insulators.

. Remove the two Phillips screws and remove the 14. Carefully push the rotor assembly out of the front
brush/regulator assembly. » housing and rear housing.

RN - N N

OVERSIZED
\V-BELT

NOTE: If the beariﬁg is removed from the housing, a new
bearing must be installed.

15. After removing the three bearing locking screws, care
fully press the front bearing out of the housing. Press
against the inner race of the bearing.

[QWESTERBEIE
Engln_es & Generators
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MANDO ALTERNATOR SERVICE

- BEARING LOCKING
SCREWS

FRONT BEARING

BEARING
DRIVER

FRONT

BEARING FRONT HOUSING

16. Remove the rectifier assembly by removing the Phillips
screw and lifting out the assembly.

RECTIFIER ASSEMBLY

HOUSING

RECTIFIER REMOVAL

CLEAN AND TEST ALTERNATOR COMPONENTS

1. Inspect and test the brush/regulator assembly. The
brush set may be reused if the brushes are 1/4 in.
(6 mm) or longer. The brushes must not be oil soaked,
cracked or grooved. "

Test for continuity between 1 and 2, and 3 and 4 using
a test lamp or an ohmmeter. These checks will indicate
a good brush/regulator assembly; replace the complete
assembly, if necessary.

TESTING BRUSH ASSEMBLY |

DIODE TERMINAL

. Inspect and test the diode-trio assembly:

a. Using a commercial diode tester, a 12-volt DC test
lamp or an ohmmeter, check the resistance between
each of the three diode terminals and the indicator
light stud.

light stud

DIODE TRIO ASSEMBLY

. Reverse the tester leads and repeat the resistance

checks.

. A very low resistance should be indicated in one

direction and a very high resistance should be indi-
cated in the other direction if the diodes are normal.

. If any diode appears to be defective, replace the

complete assembly. Do not attempt to replace an
individual diode.

. Test the diode-rectifier bridge as follows:

a. Using a commercial diode tester, check for
continuity from each of three terminals to the
ouput terminal.

OUTPUT

TERMINAL

RECTIFIER

GROUND DIODES

TERMINAL

b. Reverse the tester leads and repeat Step a.
c. Continuity should exist in only one direction and
all diodes should check alike.

d. Perform the same continuity checks between the
three terminals and strap ground terminal. This
should show continuity in only one direction

through the diodes and all diodes should check
alike.

e. If any diode appears to be defective, replace the
rectifier assembly.

WESTERBEKE
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7.

PULLEY/

MANDO ALTERNATOR SERVICE

Clean and inspect the front and rear housings:

a. Inspect the rear housing for cracks or breaks in the
casting, stripped threads or a damaged bearing bore.
Replace the housing if any of these conditions exist.

b. Inspect the front housing for cracks, stripped or
damaged threads in the adjusting ear, or an out-of-
round bore in the mounting foot. If possible,
correct slightly damaged threads using a tap.
Replace the housing, if necessary.

c. Ifthe housing_s are to be reused, clean them in
solvent and dry with compressed air.

Clean and inspect the rotor shaft bearings:

NOTE: Do not use a solvent on the rear rotor bearing
since it is serviced as a unit with the rotor.

a. The bearings should be wiped clean with a lint-free
cloth containing a moderate amount of commercial

solvent. Do not immerse a bearing in solvent, or
use pressurized solvent or air.

b. Check the bearings for obvious damage, looseness
or rough rotation. Replace a bearing if any doubt
exists as to its condition.

NOTE: If the rear rotor bearing needs replacement,

replace the entire rotor.
Inspect the belt pulley for rough or badly worn belt

grooves or keyway, and for cracks or breaks. Remove
minor burrs and correct minor surface damage; replace

a badly worn or damaged pulley.

FRONT

-BEARING

Test the stator windings as follows:

a. Using an ohmmeter or test lamp, check for
continuity between all three leads (1, 2, and 3).
A low ohm reading or lit test lamp should be
observed.

BEARING

~ LAMINATIONS

b. Check the resistance from each lead (1, 2, and 3) to

the laminations (4). There should be no continuity
if the insulation is good.

Inspect the stator windings for signs of discoloration.
A discolored winding should be replaced.

If a winding shows a high resistance or an open
circuit between any two of the three winding
terminals or indicates poor insulation between the
windings and the laminations, the stator must be
replaced.

8. Check the rotor assembly as follows:

NOTE: If slip rings need to be replaced, you must
replace the entire rotor.

a.

Visually inspect for physical defects such as dam-
aged shaft threads, worn or damaged bearing areas,
burned or pitted slip rings or scuffed pole fingers.

Measure the winding resistance across the slip rings
(A). Place the ohmmeter leads on the edges of the
slip rings, not on the brush contact surfaces. The
correct winding resistance at 70 — 80° F (21 -

27° C) is 4.1 to 4.7 ohms.

Minor burning or pitting of the slip ring surfaces
can be removed using a crocus cloth. Thoroughly
wipe the slip rings clean after polishing, removing
all grit and dust.

Check for a grounded slip ring or rotor winding by

. measuring the resistance from each slip ring to the

rotor body or pole finger (B). An open circuit should
be indicated in both cases for a good rotor.

If the windings are defective or physical damage
cannot be corrected, replace the rotor assembly.

9. Use a commercial capacitor checker to test the
capacitor for capacity, shorts, leakage, and series

resistance.
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INTERNAL CIRCUIT WIRING
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TESTING THE ROTOR
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ASSEMBLE ALTERNATOR

1.

Carefully press the front bearing into the front housing,
pushing against the bearing’s outer race using a bearing
driver. Lock the bearing in place with screws.

TORQUE: 25 - 35 Ib-in (2.8 - 4.0 Nm)

BEARING
DRIVER

FRONT BEARING
BEARING,
ggggn FRONT HOUSING

7///%
D

N

BEARING LOCKING
SCREWS

FRONT BEARING

ASSEMBLING THE BEARINGS

14

MANDO ALTERNATOR SERVICE

2. Place the rotor (pulley end up) on the bed of an arbor

press, on two steel blocks.

3. Press the front housing and bearing assembly down
onto the rotor shaft. Press against the bearing’s inner
race only, using a sleeve driver. Take care to insure that

the rotor leads clear the steel blocks.

SLEEVE DRIVER

FRONT HOUSING AND
'BEARING ASSEMBLY

INSTALLING THE FRONT HOUSING ON THE ROTOR ASSEMBLY .

4. Install the rectifier assembly into the rear housing.
5. Insert the Phillips screw and tighten it.

RECTIFIER
ASSEMBLY

REAR HOUSING

Assemble the front and rear housings as follows:

a. Put the stator winding in the front housing with the
stator leads away from the front housing and the
notches in the stator laminations aligned with the

four through-bolt holes in the housing.

Align the scribe marks you made in the stator, and
front and rear housings during disassembly.

Slip the rear housing into place over the rotor shaft.
Align the mounting holes and put the stator leads
through the holes at the top of the rear housing.

Install the four bolts and tighten them.
TORQUE: 35 - 65 Ib-ft (4.0 - 7.3 Nm)

NOTE: If the front housing is new, the through-bolt
will not be tapped.

{ QWESTERBEIG
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MANDO ALTERNATOR SERVICE

7. Install the spacer and the fan. Then push the pulley,
lockwasher and nut onto the shaft. Turn the nut a few
turns. .

8. Place an oversized V-belt around the pulley and fasten
the pulley in a vise.

OVERSIZED
V-BELT

INSTALLING THE PULLEY AND THE FAN NUT

9. Use a torque wrench to the tighten the nut.
TORQUE: 35 - 50 Ib-1t (47 - 68 Nm)

10. Carefully install the brush/regulator assembly on the
rear housing with the two mounting screws.

11. Install the small terminal insulators.

12. Install the large terminal insulator.

13. Install the jumper.

14. Install the nut on the terminal.

15. Install the brush/regulator assembly cover.

16. Install the Phillips screw for the brush/regulator
assembly cover.
TORQUE: 25 - 35 Ib-ft (2.8 - 5.1 Nm)

17. Install the capacitor.

18. Install the terminal nuts.
19. Install the jumper.

20. Install the last terminal nut.

INSTALL ALTERNATOR

1. Install the alternator, screws and washers.
2. Connect the wiring leads.

3. Put the belt on the alternator, crankshaft and coolant
pump pulleys.

4. Adjust the alternator belt’s tension (see DRIVE BELT
ADJUSTMENT under ENGINE ADJUSTMENTS).

MANDO ALTERNATOR SPECIFICATIONS

.Battery Voltage 12 Volt

Maximum Speed 13500 RPM

Cut in Speed Max. 2000 RPM (at exc.)
Max. 1500 RPM (at L2)

Reg. Set Voltage 14.7 Volts

Ambient Temp. -20°C - 100°C

Ground Negative

{ qws TERBEKE
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STARTER MOTOR

000 .0 0Ol —
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* IGNITION
* TERMINA :

i RATTERY ERMINAL § -
s PR TERMINAL
= ENOID =

NEGATIVE ot ﬁ' i
OPIF
TYPICAL com bl
DIAGRAM — N
(== = 2
‘ ﬁ STARTER
GROUND MOTOR

* 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.

SOLENOID
— TERMINA

IGNITION ~~
TERMINAL §

REFER TO THE WIRING ™
DIAGRAM IN THIS MANUAL ¥
FOR WIRE CONECTIONS . // STARTER N

(S

STARTER/SOLENOID TESTING
\(+) 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
‘battery 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.

TO 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. 1n 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.

ELECTRICAL
JUMPER
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STARTER MOTOR

BENCH TESTING THE STARTER MOTOR

When bench testing the starter motor, make certain it is
securely held in place.

Motor Test

1. Using a fully charged battery, run a jumper from the bat-
teries (+) post to the connecting lead that has been
removed from terminal C..

2. Connect another jumper from the battery (=) post to the
starter motor’s housing (momentarily). If the motor fails
to run, the motor is the problem.

DISASSEMBLING THE MOTOR

NOTE: Closed type bearings are used on this series of
generators. During the dismantling, be careful not to damage
the protective cover rings.

To prevent damage to the rotor and stator windings while

Magnetic Switch Test

1. Connect a jumper lead from the starter’s S terminal to the
battery (+) post.

Connect a jumper from the battery (-) post to the starter
motor’s C terminal (momentarily).

If the pinion gear fails to pop out, the problem is with the
magnetic switch.

2.

3.

DISASSEMBLING THE MAGNETIC SWITCH

1. Remove the drive end frame mounting screws.

2. Disassemble carefully the overrunning clutch, ball,
spring, gears, rollers, and retainer.

3. Remove the plunger end cover screws and take out the
plunger. '

NOTE: When reassémbling, apply grease to all the gear teeth,

the overrunning clutch and the ball.

removing the rotor, place cardboard between the packages TIGHTENING TORQUE B TERMINAL NUT j: ;17‘:1"':'
and remove the rotor by pulling it out gentle. R
APPLY GREASE TO THE. GEARS, BEARINGS . OVER
BALL, AND SLIDING SHAFT. USE DENSO 50 )
_ STARTER MOTOR SERVIGE OR AN EQUIVALENT BUSHING
TYPICAL STARTER ‘ -~ )
. PLANETARY SHAFT ‘X‘ ° ,’.“ET.“.'!‘?‘.‘_é ______ L
SOLENOID - N ’5)‘ | & BUSHING
. t}’ E GEAR o
BEFORE DISCONNECTING ' o :
THE YOKE, PUT TALLY MARKS : 7 BUSHING e
. ON THE YOKE AND THE FRONT. STATIONARY GEAR ASSEMBLY
BRAGKET —~—— : \
) "’“’“@\ ™ YOKE! )’6@
i(smm'gﬂ DRIVE THRU BOLT
D.E. HOUSING /ilSi'OP RING &
oD | & scREw
HEFAINEB “ ’
NEEDLE BEARING JJ C-E. FRAME

FIELD CASE ASSEMBLY
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STARTER MOTOR SERVICE

BRUSH WEAR

1. If the contact face of the brush is dirty or dusty, clean it
with emery paper.

2. Measure the brush length (A) with vemler calipers.

3. If the length is less than the allowable limit, replace the
yoke assembly and brush holder.

BRUSH LENGTH (A) 18.0MM (0.7086IN)
LIMIT 11.0MM (0.4331IN)

ARMATURE COIL

1. Check the continuity across the commutator and armature
coil core with an ohmmeter.

2. If it conducts, replace the armature.

BRUSH HOLDER
ASSEMBLY.

BRUSH
LENGTH

3. Check the continuity across the segments of the . 5 :
commutator with an ohmmeter. z ;\ CHECKING
4. If it does not conduct, replace the armature. ARMATURE

RESISTANCE: COMMUTATOR ARMATURE COIL - INFINITY
COMMUTATOR SEGMENT - 0Q

BRUSH HOLDER : : o

1. Check the continuity across the brush holder and the
holder support with an ohmmeter.

2. Ifit conducts, replace the brush holder.

3. If the length is less than the allowable limit, replace the
yoke assembly and brush holder. ’

RESISTANCE: BRUSH HOLDER TO HOLDER SUPPORT - INFINITY

FIELD COIL

1. Check the continuity across the lead (1) and brush (2)
with an ohmmeter.

CHECKING SEGMENT
CONTINUITY

2. If it does not conduct, replace the yoke assembly.

3. Check the continuity across the brush (2) and yoke (3)
with an ohmmeter. ‘

4. If it conducts, replace the yoke assembly.
RESISTANCE: LEAD (1) - BRUSH (2) 0Q / BRUSH (2) - YOKE (3) - INFINITY

BEARING

1. Check the bearing for smooth rotation.
2. If it does not rotate smoothly, replace it.

STATOR

1. Measure the resistance across each lead of the stator coil
with an ohmmeter.

-~ e

7 BR

2. If the measurement is not within factory specifications,
replace it.

\
‘ .BEARING
3. Check the continuity across each stator coil lead and core d / BEA
with an ohmmeter. ‘ = T
4. If infinity in notindicated, replace it. AN N Q
s P
RESISTANCE: LESS THAN 1.0Q N P - \
CHECKING - [NalEW @
STATOR COIL 4 )

@wssrsnssxs
Engines & Generators

18



STARTER MOTOR SERVICE

OVER-RUNNING CLUTCH
1. Inspect the pinion gear for wear or damage. If there is
any defect, replace the over-running clutch assembly.

2. Check that the pinion gear turns freely and smoothly in
the over-running direction and does not slip in the crank-
ing direction. If the pinion slips or fails to rotate in both
directions, replace the over-running clutch assembly.

COMMUTATOR AND MICA

1. Check the contact face of the commutator for wear, and
grind the commutator with emery paper if it is slightly
worn.

2. Measure the commutator O.D. with an outside
micrometer at several points.

3. If the minimum O.D. is less than the allowable limit,
replace the armature.

4, If the difference of the O.D. exceeds the allowable limit,
correct the commutator on a lathe to the factory .
specifications.

" 5. Measure the mica undercut.

6. If the undercut is less than the allowable limit, correct it
with a saw blade and chamfer the segment edges.

COMMUTATOR 0.D. - 32MM (1.2598IN)
LIMIT - 31.4MM (1.2362IN)
MICA UNDERCUT - 0.50 - 0.80MM (0.0197 - 0.0315IN)
LIMIT - 0.20MM (0.0079IN)

SEGMENTW

CORRECY INCORRECT

F 5,
oy S

CHECKING MICA

DEPTH OF MICA

A CAUTION: Before installing, thoroughly clean the
starter flange and maun?ing surfaces, remove all old
paint and rust. Starter performance largely depends on
the quality of the wiring. Use wire of sufficient size and
grade between the battery and starter and fully tighten
fo the terminal.

[_____;WESTERBEIG
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EDE SPECIFICATIONS

ENGINE SPECIFICATIONS

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

Aspiration Naturally aspirated

Compression Ratio 22.6:1

Governor Electronic

Combustion Chamber Swirl type

Bore & Stroke 98 x 110 mm (3.86 x 4.93 iinches)

Piston Displacement 3.31 liters (202.53 cubic inches)

Hp 55 @ 1800 rpm
48 @ 1500 rpm

Firing Order 1-3-4-2

Inclination Continuous 14°

Temporary 25° (not to exceed 10 min.)
Weight (dry) 732 Ibs (352 kgs)

TUNE-UP SPECIFICATIONS

Compression Pressure 626 psi (44 kgf/cm?) at 250 rpm
(allowable limit) 472 psi (30.5 kgf/cm?) at 250 rpm

Variation between

cylinders 10% or less

Injection Timing 11.5°-12.5° BTDC

Engine Speed 1800 rpm 60 Hertz
1500 rpm 50 Hertz

Valve Clearance 0.23100.27 mm

(engine cold) (0.00091 to 0.0106 inches)

Injector Pressure 1991 to 2134 psi (140 to 150 kgf/cm?)

Valve Timing Intake Opens 14° BTDC
Intake Closes 36° ABDC
Exhaust Opens 45° BBDC
Exhaust Closes 17° ATDC

ELECTRICAL SYSTEM

Starting Battery 12-Volt DC (-) negative ground
Battery Capacity 800-1000 CCA

DC Charging Alternator 50 Amp rated, belt-driven

Starter 2.5Kw, 12VDC direct drive

Starting Aid Glow plugs, sheathed type

DC Cranking Current 400 - 600 Amps (includes glow plugs)

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

Operating Temperature 160 - 180° F (71 - 82° C)

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

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

Raw Water Flow 17.0 US gmp (41.6 Ipm)

(at 1800 rpm

System Capacity 16 qgts (15.1 liters)

(fresh water)

Air Flow Engine Cooling 150 cfm (4.2 cmm)
NOTE: The pressure differential between the outside of the engine compartment verses
the inside of the engine compartment should not exceed 2 inches of water (51mm)

FUEL SYSTEM

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

Fuel No. 2-D (cetane rating of #45 or higher)
SAE J313 Grade of diesel fuel according to
ASTM D975

Fuel Injection Pump Bosch type mini-pump

Fuel Injection Timing 11.5° - 12.5° BTDC

Injector Nozzle Bosch throttle type

Fuel Filter Spin-on type

Air Intake Metal screen/intake silencer box
Air Flow Combustion 165 cfm (4.7 cmm)

LUBRICATION SYSTEM

General Pressure fed system with external relief valve
Qil Filter Full flow, paper element, spin-on type
Sump Capacity 14.0 U.S. gts (13.2 liters)

(includes oil filter)

Operating Oil Pressure
(engine hot)

Qil Grade

28 - 57 psi (2.0 - 4.0 kg/crm?)

API Catagory CF, CF-4, CG-4, CH-4 or Cl-4
or better SAE 10W-40, 15W-40

EXHAUST SYSTEM

Exhaust Elbow 45° elbow

Exhaust Hose Size 3”1.D. (76.2 mm)

NOTE: There is a AC BLOCK HEATER available for the 33.0Kw and the 28.5KW in
240V and 120V. Conlact your WESTERBEKE dealer for more information.

WESTERBEKE
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SPECIFICATIONS 33.0/26.0KW EDE

AC GENERATOR (Single Phase)

Single Phase

Voltage

Voltage regulation:
Frequency regulation:

Rating (Volts AC)
60 Hertz (1800 rpm)

50 Hertz (1500 rpm)

Generator Cooling
Air Requirements
(Single and 3 Phase)

Generator Compartment

Ambient Temperature
Recommendations

Brushless, six-pole, revolving field.

Sealed lubricated, single-bearing design. 12
Lead reconnectable (Double Delta for
120/240 volts, 60hz) (Series Star for 230
volts, 50hz) with solid state voltage regulator.

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

+2% no load to full load.
.3 Hertz (.5%) no load to full load.

120 Volts 275 Amps
120/240 Volts ~ 275/137.5 Amps

230 Volts 113 Amps

450 cfm (12.7 cmm)

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

122°F (50°C) maximum
NOTE: Forced ventilation should be provided

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

AC GENERATOR (3 Phase)

Three Phase

Voltage - 3 phase
(60 Hertz)

Voltage - 3 Phase
(50 Hertz)

Amperage - 3 phase
(60 Hertz)

Amperage - 3 phase
(50 Hertz)

Generator Cooling
Air Requirements
(60hz) at 1800 rpm

Generator Compartment

Ambient Temperature
Recommendations

Brushless, six-pole, revolving field. Sealed
lubricated, single-bearing design. 12 Lead
reconnectable Solid state voltage regulator.

Low Voltage WYE 240 Volts
High Voltage WYE 480 Volts
DELTA 277 Volts
High Voltage WYE 400 Volts
DELTA 230 Volts
Low Voltage WYE 99.3 Amps
High Voltage WYE 49.6 Amps
DELTA 86.0 Amps
High Voltage WYE 46.9 Amps
DELTA 81.6 Amps

500 cfm (14.1 cmm)

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

122°F (50°C) maximum
NOTE: Forced ventilation should be provided

to maintain generator compartment
temperatures below 122°F (50°C)
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65A-FOUR SPECIFICATIONS

Engine Type Diesel, four-cycle, four-cylinder, fresh General Fresh water-cooled engine block,
water-cqoled, vertical in-line overhead valve thermostatically-controlled with heat exchanger.
mechianism. Operating Temperature 160 - 180° F (71 - 82° C)

- N . 4
Asp|rat|on‘ ] aturally aspirated Fresh Water Pump Centrifugal type, metal impeller, belt-driven
Compression Ratio 22611 Raw Water Pump Positive displacement, rubber impeller,
Governor Mechanical gear-driven.

Combustion Chamber Swirl type Raw Water Flow 17.0 US gpm (41.6 Ipm)
i . (at 2600 rpm

Bore & Stroke 98 x 110 mm (3.86 x 4.93 iinches)

i aci 16 qgts (15.1 liters
Piston Displacement  3.31 liers (20253 cubic inches) oo, ity s (151 ers)
Hp @ 2600 RPM 68 - Air Flow Engine Cooling 150 cfm (4.2 cmm)
Firi NOTE: The pressure differential between the outside of the engine compartment verses

iring Order 1-3-4-2 the inside of the engine compartment should not exceed 2 inches of water (51mm) at full
Inclination . Continuous 14° open throttle (measure with a manometer)
Temporary 25° (not to exceed 10 min.)
Weight (dry) 732 Ibs (352 kgs) FUEL SYSTEM
General Open flow, setf'bleeding, self priming
TUNE-UP SPECIFICATIONS (dlectromagnetio fuel pump)

. . Fuel No. 2-D (cetane rating of #45 or higher)
Compression Pressure 626 psi (44 kgf/cm?) at 250 rpm : .
(allowable limit 472 psi (30.5 kgt/cr?) at 250 rpm AR o1 Brade of diesel fuel according to
Variation between ot
oylinders 10% or less Fuel Injection Pump Bosch type mini-pump
Injection Timing 11.5° - 12.5° BTDC Fuel Injection Timing 11.5° - 12.5° BTDC
Engine Speed I dlef 800 - 1000 . Injector Nozzle Bosch throttle type

Cruise: 1800 - 2200 ~ Fuel Filter Spin-on type
Max: 2550 - 2600
- Air Intake Metal screen/intake silencer box
Valve Clearance 0.23 t0 0.27 mm ) .
(engine cold) (0.00091 to 0.0106 inches) Air Flow Combustion 165 cfm (4.7 cmm)
Injector Pressure 1991 to 2134 psi (140 to 150 kgf/cm?) LUBRICATION SYSTEM
Valve Timi Intake Opens 14° BTDC
ave Timing Intake Clrc’)ses 36° ABDC General Pressure fed system with external relief valve
Exhaust Opens 45° BBDC Oil Filter Full flow, paper element, spin-on type
Exhaust Closes 17° ATDC Sump Capacity 45U.S. qts (4.3 liters)
(includes oil filter)
ELECTRICAL SYSTEM Operating Qil Pressure 28 - 57 psi (2.0 - 4.0 kg/cm?)
Starting Battery 12-Volt DC (-) negative ground (engine hot)
Battery Capacity 800-1000 CCA Oil Grade API Catagory CF, CF-4, CG-4, CH-4 or Cl-4
or better SAE 10W-40, 15W-40
DC Charging Alternator 60 Amp rated, belt-driven
Starter 2.5Kw, 12VDC direct drive EXHAUST SYSTEM
Starting Aid Glow plugs, sheathed type Exhaust Elbow 45° elbow
DC Cranking Current 400 - 600 Amps (includes glow plugs) Exhaust Hose Size 3" 1.D. (76.2 mm)

NOTE: Engine Idle Speed must be adjusted with the engine at normal
operating temperature. Idle speed should be adjusted in the range
specified where it operates the smoothest.

Different model transmisions will affect engine idle speeds.
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Single Phase

Voltage

Voltage Regulation
Frequency Regulation

Rating (Volts AC)
60 Hz (1800 rpm)

50 Hz (1500 rpm)

Generator Cooling
Air requirements
(Single & 3 phase)

Generator Compartment

Ambient Temperature
Recommendations

SPECIFICATIONS 25.5/21.0KW EDE
AC GENERATOR (Single Phase)

Brushless, six-pole, revolving field.

Seal lubricated, single bearing design.

12 lead reconnectable, (Double Delta for
120/240 volts, 60hz.) (Series Star for 230
volts, 50hz) with solid state regulator.

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

+2% no load to full load.
.3 Hertz (.5%) no load to full load.

120 volts 212.5 amps
120/240 volts  212.5/106.3 amps
230 volts 91.3 amps

400 cfm (11.3 cmm)

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

122°F (50°C) maximum
NOTE: Forced ventilation should be provided

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

AC GENERATOR (3 Phase)

Three Phase

Voltage - 3 phase
(60 Hertz)

Voltage - 3 Phase
(50 Hertz)

Amperage - 3 phase
(60 Hertz)

Amperage - 3 phase
(50 Hertz)

Generator Cooling
Air requirements
(60hz) at 1800 rpm

Generator Compartment
Ambient Temperature
Recommendations

Brushless, six-pole, revolving field. Sealed
lubricated, single-bearing design. 12 Lead
reconnectable. Solid state voltage regulator.

Low Voltage WYE 240 Volts
High Voltage WYE 480 Volts
DELTA 277 Volts
High Voltage WYE 400 Volts
DELTA 230 Volts
Low Voltage WYE 76 Amps
High Voltage WYE 38 Amps
DELTA 66.5 Amps
High Voltage WYE 37.9 Amps
DELTA 65.9 Amps
450 cfm (12.7 cmm)

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

122°F (50°C) maximum
NOTE: Forced ventilation should be provided

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

Single Phase

Voltage

Voltage Regulation
Frequency Regulation

Rating (Volts AC)
60 Hz (1800 rpm)

50 Hz (1500 rpm)

Generator Cooling
Air requirements
(Single & 3 phase)

Generator Compartment

Ambient Temperature
Recommendations

SPECIFICATIONS 28.5/23.5KW EDE
AC GENERATOR (Single Phase)

Brushless, six-pole, revolving field.

Seal lubricated, single bearing design.

12 lead reconnectable, (Double Delta for
120/240 volts, 60hz.) (Series Star for 230
volts, 50hz) with solid state regulator.

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

+2% no load to full load.
.3 Hertz (.5%) no load to full load.

120 volts 237.5 amps
120/240 volts  237.5/118.8 amps
230 volts 102.2 amps

400 cfm (11.3 cmm)

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

122°F (50°C) maximum
NOTE: Forced ventilation should be provided

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

Voltage - 3 phase
(60 Hertz)

Voltage - 3 Phase
(50 Hertz)

Amperage - 3 phase
(60 Hertz)

Amperage - 3 phase
(50 Hertz)

Generator Compartment
Air requirements
(60hz) at 1800 rpm

Generator Compartment
Ambient Temperature
Recommendations

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

lubricated, single-bearing design. 12 Lead
reconnectable. Solid state voltage regulator.

Low Voltage WYE 240 Volts
High Voltage WYE 480 Volts
DELTA 277 Volts
High Voltage WYE 400 Volts
DELTA 230 Volts
Low Voltage WYE 85.8 Amps
High Voltage WYE 42.9 Amps
DELTA 74.3 Amps
High Voltage WYE 42.4 Amps
DELTA 73.8 Amps

400 cfm (12.7 cmm)

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

122°F (50°C) maximum
NOTE: Forced ventilation should be provided

to maintain generator compartment
temperatures below 122°F (50°C)
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SPECIFICATIONS 20.0KW EDER

Single Phase Brushless, six-pole, revolving field. Three Phase Brushless, six-pole, revolving field. Sealed
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
volts, 50hz) with soIiZj(state regulator. Voltage - 3 phase Low Voltage WYE 240 Violts
' (60 Hertz) High Voltage WYE 480 Volts
Voltage 120 or 120/240 volts - 60 hertz DELTA 277 Volts
230 Volts - 50 Hertz Voltage - 3 Phase High Voltage WYE 400 Volts
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 76 Amps
. (60 Hertz) High Voltage WYE 38 Amps
Rating (Volts AC) DELTA 66.5 Amps
60 Hz (1800 rpm) 120 volts 166.6 amps
120/240 volts  166.6/83.3 amps Amperage - 3 phase High Voltage WYE 37.9 Amps
Generator Cooling 400 cfm (11.3 cmm) (50 Hertz) DELTA 65.9 Amps
Air requirements Generator Compartment ~ 122°F (50°C) maximum
(Single & 3 phase) NOTE: /ncrease air supply 15% for 50 Hertz Ambient Temperature
operation (1500 rom) Recommendations NOTE: Forced ventilation should be provided
to maintain generator compartment
Generator Compartment ~ 122°F (50°C) maximum temperatures below 122°F (50°C).
Ambient Temperature
Recommendations NOTE: Forced ventilation should be provided
to maintain generator compartment
temperatures below 122°F (50°C).

AC GENERATOR (Single Phase)

Generator Cooling

SPECIFICATIONS 26.0KW EDER

400 cfm (11.3 cmm)

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

Single Phase Brushless, six-pole, revolving field. Three Phase Brushless, six-pole, revolving field. Sealed
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
olts, 50hz) with solid state regulator. Voltage - 3 phase Low Voltage WYE 240 Volts
Y 2) with solid state regu (60 Hert2) High Voltage WYE 480 Volts
Voltage 120 or 120/240 volts - 60 hertz DELTA 277 Volts
230 Volts - 50 Hertz
Voltage - 3 Phase High Voltage WYE 400 Volts
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 85.8 Amps
) 60 Hertz High Voltage WYE 42.9 Amps
Rating (Volts AC) ( ) DEgLTA ’ 743 AmBS
60 Hz (1800 rpm) 120 volts 216.6 amps
120/240 volts  216.6/108.3 amps Amperage - 3 phase High Voltage WYE 42.4 Amps
(50 Hertz) DELTA 73.8 Amps

Air requirements Generator Compartment ~ 122°F (50°C) maximum
(Single & 3 phase) NOTE: /ncrease air supply 15% for 50 Hertz Ambient Temperature
operation (1500 rpm) Recommendations NOTE: Forced ventilation should be provided
to maintain generator compartment
Generator Compartment ~ 122°F (50°C) maximum temperatures below 122°F (50°C)
Ambient Temperature
Recommendations NOTE: Forced ventilation should be provided

WESTERBEKE
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65A-FOUR WIRING DIAGRAM #39144
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WIRING DIAGRAM #54469
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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 3.2 6410224
1/4 46 9.210 32.2*
13 5.2 10410 72.8"
12 7.2 14.4 10 29.2*
3/4 102 20410 40.8*
1 13 26 10 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 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 ampmeter is not installed to monitor voltage and
load, check it with a portable meter and amp probe.

Generator Frequency Adjustment

Frequency is a direct result of engine/generator speed, as indi-
cated by the following;:

[J When the generator is run at 1800 RPM, the AC voltage
output frequency is 60 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

[0 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 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.

[0 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.

[ The rear armature bearing is lubricated and sealed; no
maintenance is required. However, if the bearing 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, 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.

Carbon Monoxide Detector

WESTERBEKE recommends mounting a carbon
monoxide detector:in the vesssel’s living quarters. Carbon
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
entering your boat.

If carbon monoxide is present, ventilate the area with clean
air and correct the problem immediately!

quwssrsnasm.ﬁ
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ELECTRONIC FUEL INJECTION
EARLIER MODELS

DESCRIPTION

The ECU (Electronic Control Unit) is factory programmed
and requires no adjustments by the generator operator. It
controls all starting, operating and safety shutdown features
on the engine. The Gain Pot is set at #50 midpoint for
optimum system response.

Dipswitch #1 is used to charge the generator frequency.
ON is for 50 hertz and OFF is for 60 hertz operation. The
remaining switches #2, #3 and #4 service no function.

The vacant program connector is used by the factory to input
the operating program into the ECU. This connector can be
used with software to monitor the operation of the Low CO
system. Contact your MD to obtain the software kit.

The electrical connections from the engine electrical harness
are made to the ECU through two plug connections, one 23
pin and one 35 pin and may therefore vary in number
according to the generator model. For further details, consult
the engine circuit wiring diagram in this manual.

The ECU is normally set for operation at 60 Hz unless
specified otherwise, and is internally configured for a 4 pole
generator. If it is necessary to replace the ECU, make sure it
is configured by label for the generator in use.

ECU ADJUSTMENTS

Stability Trim (Gain)

When changing engine speed, or if an engine hunting
condition should occur, the gain pot may require adjustment.
There is no specific set point for this adjustment and it is
normally set to the middle of its range or to a point in its
range which obtains optimal engine speed response without
any tendency of hunting.

NOTE: The Electrical Control Unit (ECU) for current
generators is shown on the following page. Adjustments
on this page are for earlier model generators.

ECU ELECTRONIC
CONTROL UNIT
(EARLIER MODELS)

'PROGRAM
CONNECTOR

Setting/Changing Engine Speed
The engine speed can be set for operation at either 60Hz

(1800 rpm) or 50Hz (1500 rpm) to correspond to the engine
speeds for a 4 pole AC generator. :

1. Turn OFF the Control Box DC breaker and move the‘#l

dipswitch on the ECU of the OFF position for 60 hertz
and ON for 50 hertz operation.

2. When changing the engine speed/generator hertz, a

corresponding change is made to the AC voltage output
configuration of the generator. The AC voltage output
configurations are illustrated in this manual for both
single and three phase models.¥

3. The AC breaker in the control box will also need to be

changed to correspond to the amperage rating change
of the generator that this Hertz/AC voltage output
configuration change will produce. The AC breakers
are listed in this manual.

4. Once all of the above has been accomplished, the

generators AC breaker should be turned OFF and the
unit test run. Hertz and AC output should be monitored.
The AC voltage (if needed) can be adjusted using the
voltage pot on the regulator.

5. There is a GAIN adjustment on the ECU that usually

gives the best system reaction to amperage load changes
when set between #40-#60.

NOTE: A higher GAIN adjustment can induce unstable
engine operation. In such cases, lessen the GAIN
adjustment.

With the test run performed and adjustme:its are made as
needed, turn ON the AC breaker and load test the generator.

* REFER TO THE SENSING BOARD
CONNECTION CHART ON PAGE 94

REPLACING THE ECU

Remove the control box cover. Before attempting to remove
the ECU, turn QFF the 20 amp DC control panel breaker.
Unplug the two engine harness connections. Then unscrew
the four side screws securing the ECU and remove it from
it’s holder. To install a new ECU, reverse the procedure.

{ QWESTERBEIG
Engines & Generators
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ELECTRONIC CONTROL UNIT (ECU)
CURRENT MODELS
DESCRIPTION

The ECU (Electronic Control Unit) is factory programmed

and requires no adjustment. No adjustments in the field can

be made to the programming other than engine speed for 50

or 60 hertz operation. The ECU controls starting, engine

operation, safef ; i ine. ' [RING HARNESS
p , safety shutdown features and stopping the engine COMMUNICATIONS ‘(A:,(Il?lll'l'lg: %ﬁ(\)l:gEss
CABLE__ ‘ -

The 10 pin communications port is used by the factory to
input the operating program into the ECU. This connection
can be used with available software Diagnostic Software Kit
(#055410) to monitor the operation of the Low CO system
and also with the same software to change engine speed for
50 or 60 hertz operation.

The ECU is normally programmed for 60 hertz operation
unless specified otherwise. If it is necessary to change the
hertz setting of the ECU, the available software has tobe -
used to change this program setting in the ECU. It can not be
done any other way.

Setting/Changing Engine Speed

The engine speed can be set for generator operation at either
60Hz (1800 rpm) or 50Hz (1500 rpm). Once the AC voltage
output for the generator has been reconfigured as described
in the BE Generator section of this manual, proceed as
follows:

1. Open the control box on the generator. Shut OFF the DC
breaker on the control.

2. Access the opening on the ECU by removing the plug.
Connect your laptop (with the software installed) using
the communications cable included in the kit to the ECU
and turn the laptop ON.

NOTE: The arrow on the communications cable
connecting plug for the ECU must face the harness
connections for the ECU. :

Turn the DC breaker to the ON position.

Using the EC11 software, start communications. Follow
the HELP menu instructions for HELP US using the

PC Interface. Program the ECU for the hertz that the
generator is being converted to.

NOTE: The PC Interface can be left conected to confirm
proper rpm during testing. Always stop the generator
and turn OFF the DC breaker before disconnecting the
communications cable from the ECU. .

5. Along with a hertz change/engine speed, the AC output
configuration of the generator will need to be changed to
correspond to the new hertz the generator will now be
programmed for. AC configurations are illustrated in this
manual for both single and three phase models.*

6. Along with the reconfiguring of the generators AC
output, the generator’s AC circuit breaker will need to
be changed to correspond to the new amperage rating of
the generator. Single phase AC breakers are listed in this
manual,

NOTE: AC circuit breakers are not supplied with th
3 phase model. .

'REMOTE PANEL

. :_‘1/ ‘
CONNECTIONS

3

>

¥ REFER TO THE SENSING BOARD .
CONNECTION CHART ON PAGE 94 @!WESTERBEE |
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PARALLEL WYE
'208V/)60. Hz
190V/50 Hz.

SEREES WYE
480V/60 Hz2
380V/50 Hz

. 60 HZ. JUMPER
(REMOVE FOR
50 HZ)

NOTE: B S

ECU REQUIRED TO BE RE-PROGRAMED-WHEN

CHANGING ANY OF THE :FOLLOWING SETTINGS"

1. CHANGING AC \'IlﬂlNG BETWEEN- WYE AND
DELTA CONFIGURATI0

2. CHANGING AC WIRING BETWEEN 2-WIRE |-PH
“ AND 3-WIRE |-PH

3. gH;sGIgG BACKEND BETWEEN. |-PHASE AND

AS

AC OUTPUT CONFIGURATIONS
VOLTAGE SENSING BOARD CONNECTIONS

‘Single and Three phase

- FROM_ HARMESS,,

VOLTAGE SENSE-
RESISTOR BOARD

- o~ [nd
wl |~ -

240V/60 Hz
220V4R0-Hz

PARALLEL DELTA
120V760" Hz,
1T0V/50 Hz

VOLTAGE SENSE
RESISTOR BOARD

¥ connect AC bond wire if required by local regulation

WESTERBEKE
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TWELVE LEAD WiNDING/TERMINAL BOARD CONNECTIONS
AND (NOMINAL) VOLTAGES

(PARALLEL WYE) 15 L
PARALLEL ﬂ

(SERIES WYE) 1y L

SERIES
STAR

2
3
4

L)

(R L2 L3 lt

50 Hz L-L 400 volts
50 Hz L-N 230 volts
60 Hz L-L 480 volts
60 Hz L-N 277 volts

PARALLEL
DELTA

STAR

SINGLE PHASE

PARALLEL ZIG-ZAG

L L
10-12  2-4  6-8
1-3 5-7 9-11 o
S o
I y
1 L2 L3 N

50 Hz L-L 200 volts
50 Hz L-N 115 volts
60 Hz L-L 240 volts
60 Hz L-N 138 volts

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

DOUBLE 8AI1
DELTA / \
4

3 wire 7 d

L 3 2

8-11 2-3 6-9

O @ O .
1110 5[12 7?4

o1
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

10-12__2-4  6-8

ool
T

N 11 L2

S0 Hz L-L 230 volts
SO0 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 curvent must not exceed the
nominal value.

Note #2 Three phase zig-zag connection.

The rated power must be multiplied by
0.866.
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SERIES
DELTA

L
10-11
0]
152
1 L2 L3
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)
. Lo
\

THREE PHASE ;12

zeze Ly N
8”3
107 Arglt
L ®
8(-)10 282 | 4(—)8 3-7-11

1 5 s [©
e @ 9 |
rl 11
i1 12 13 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
2-WIRE

8-11  2-3 6-9

J e

110 5 12

#

N L1

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



ELECTRONIC REGULATION SR7-2G AVR

5 AMP FUSE

ADJUSTABLE THRESHOLD —
OVERLOAD PROTECTION 2l |
/NTERVENT/ON\ =z
N -
ADJUSTABLE THRESHOLD Amp - @E — §q
OF UNDERSPEED AHeriz—r®= | |7} '
PROTECTION INTERVENTION -~~~ Stab— [&2 | [Baf—CONNECT FOR 60Kz
volt S D B i | |} REMOVE FOR 50Hz
®5 ] = =5
- - | [44]
i — 4 ]
- ot | (3]
=
i | 1.2 -EXCITER FIELD
| —| 1]
i o [

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 operation.
#7. Not used.

#5B. Not used.

#5C. Se sing voltage.

POSSIBLE CONNECTIONS

Exciter Field: The exciter field negative should be
connected to terminal 1 of the electronic regulator (normally
dark blue or black), while the positive (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 5
(in case of three-phase generators, terminal S 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 auxiliary winding for supplying
the regulator. .

2. The supply and sensing separate. This is the case of a
generator equipped with auxiliary winding for regulator
supply. Supply is always connected to terminals 3 and 5
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 same terminals should be left open if the
voltage is between 160 and 270 VAC.

Sensing: Sensing should be connected 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 precautionms to safe guard
against electrical hazards.

FUNCTIONS OE 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 be less stable. If
turned counterclockwise, the response time 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 load
and the potentiometer must be at maximum stability
(turned {ully counterclockwise).

2. Slightly tumn clockwise until the light generated by the
filament lamp oscillates, at this point, turn the
potentiometer slowly counterclockwise until the light
stabilizes.

[;;WESTERBEIG
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TERMINAL BLOCK
Hertz: With this potentiometer, which is normally |z
pre-calibrated then sealed by the manufacturer, it is possible TO A SENSE E 70 ¢ i
to adjust the low frequency protection intervention. To CONNECTIONS TN o —
recalibrate this protection, you must take the generator to a 50
normal zero load condition, turn the potentiometer o o
clockwise until the limit position is reached, then decrease ‘
the nominal speed by 10 %. Then turn the potentiometer REFER TO THE COMPLETE q
counterclockwise and measure the voltage value until it has 'WIRING DIBGRAM# 52951
decreased by 5 volts. : IN THIS MANUAL. . o | s ],
‘When the speed decreases by more than 10% of the nominal s T
value, the voltage also decreases proportionally, blocking: 7 1 — | s
generator overheating. Even if we advise calibrating this e S
protection at 10% of the nominal value, it is obviously e o
possible to calibrate the threshold at other values. © py R J T—=
Amp: With this potentiometer, it is possible to adjust the [ !-f:' I
intervention level of the overload protection. This protection 7 P 2 g
system has an intervention delay, which permits a temporary o Mai
overload, necessary when starting motors or similar [:l o e
applications. ] Sl
To modify this protection, you must overload the generator 5 =
by 15% of the normal load, turn the potentiometer to .
minimum (counterclockwise) and wait about twenty seconds. T — [EXCTER
During this period of time the voltage value decreases. In this Het T m—!
condition and while turning the potentiometer clockwise, fix o=
the generator voltage value at 10% less than the nominal one. K : —l
At this point, while the initial overload is being removed, the AT o & | [ ;
voltage increases to the nominal value. o o - '
Fuse: The electronic regulator is equipped with a fuse, which - R | ¥ I
protects the alternator from overheating in cases of regulator Circuit Breaker g : - -
malfunction. The fuse (250V-5A, quick acting, F type) can be %%;gg;d : | @_ I
replaced easily. TO PANEL 4 | C— -
INTERNAL WIRING DIAGRAM FUSE R
12 WIRE RECONNECTABLE G staTon |
| _ __ WITH SR7-26 AVR | ! -
————————— | 2. B
[ 10+ S - ————————~ 9
. ;———*——I——--. —————— T e ——— - 7
EXCITER | ! : N T _' . GOMPONENT
A : ROTOR | :\ - o | —‘T‘“"""Z?‘ RESISTANGE
| l B + | T — VALUES IN OHMS -
! g)_ 1 | S S (AT 86°F)
| DIODE ' STATOR
=T | - l _(each winding)_____0.041
fl____'_]'___________,__r _ AUXILIARY. 09
e ——— ruse E  EXCITER STATOR___ 11.3
- EXCITER ROTOR._.___.0.72
Amp 5 (each pair)
Hertz I ROTOR 27
Stab-- PA 1 eomz :
voll-5 £ ' .
A RED .
34 T '
NOTE: EXCITER DG VOLTAGE / AUXILIARY VOLTAGE
NO LOAD 7.0VDC 215 VAC
D votmace recuLator BLUE FULL LOAD 14.0 VDG - 222 VAC
YELLOW

ELECTRONIC REGULATION SR7-2G AVR

TERMINAL BLOCK COKNECTIONS
SHOWN ARE CONFIGURED
FOR LO-WYE 120/208 VAC
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GENERATOR SERVICING

TESTING THE MAGNETIC PICK UP COIL

Test the speed sensor connector for voltage and resistance
values.

If the values are correct, remove and inspect the magnetic
pick up. With the wires disconnected, unscrew the
magnetic pick up from the generator housing and visually
inspect the contact end. If any damage is detected, replace
the unit.

NOTE: Carefully follow the installation instructions
provided with the new magnetic pick up coil.

SPEED SENSOR TEST VALUES
Voltage (while cranking)
1.5-2.5VAC

Resistance (at rest) 950 - 1000 ohm

~—=— 0.030in

NN

MAGNETIC PICK-UP [MPU] INSTALLATION

The MPU is installed in the threaded opening on the side
of the flywheel bellhousing. This positions the MPU over
the teeth of the flywheel ring gear.

Viewing through this opening, manually rotate the engine
crankshaft so as to position the flat of one of the ring
gear’s teeth directly under the opening. Thread the MPU
into the opening until it gently contacts the flat of this
tooth (Thread is 3/8” x 24). Back the MPU out of the
opening one turn and then lock it in this position with
the jam nut. This will position the end of the MPU
approximately 0.030 inches away from the flats of the
ring gear teeth.

To ensure the MPU is positioned correctly, slowly rotate
the crankshaft by 360° by hand to assure there is no
physical contact between the MPU and the ring gear teeth.

If contact is felt between the MPU and the flywheel teeth,
the MPU may be damaged. Remove the MPU and inspect
it. Replace if necessary and repeat the above

installation procedure.

NOTE: When replacing the Magnetic Pick-Up (MPU) it
MUST be replaced without cutting and splicing into the
existing wiring cable. Doing so will cause a erratic AC
signal to the controller.

‘ quwssmnasxs
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GENERATOR TROUBLESHOOTING

NOTE: AC GENERATOR TROUBLESHOOTING MUST

BE PERFORMED WITH THE ENGINE OPERATING AT 60 HZ.

FAULT PROBABLE CAUSE
NO AC VOLTAGE OUTPUT AT NO LOAD. . Short or open in the 4. Open in exciter
main stator winding. stator winding.
. Shorted suppressor 5. Open in rotating
on exciter rotor. field winding.

. Four or more shorted or

open diodes on exciter rotor.

. Shorted condenser

on exciter rotor.

RESIDUAL VOLTAGE PRODUCED AT . Blown 6 AMP fuse 3. Shorted or open main
NO LOAD 15 - 20 VOLTS AC. auxiliary circuit feed to AVR. stator auxiliary winding.
. Faulty voltage regulator
LOW AC VOLTAGE OUTPUT AT . Reset voltage potentiometer. 4. Faulty voltage regulator.
NO LOAD 60 - 100 VAC.
. Open or shorted diodes in. 5. Short in rotating field winding.
exciter rotor 1 to 3 diodes.
. Open or short in one of the three 6. Short in the exciter stator.
exciter rotor windings.
HIGH AC OUTPUT VOLTAGE . Reset voltage potentiometer.
150 VAC OR HIGHER.
. Faulty voltage regulator.
UNSTABLE VOLTAGE OUTPUT. . STB pod on regulator 2. Faulty voltage regulator.

(ENGINE SPEED STEADY)

needs adjustment.

AC VOLTAGE DROP UNDER LOAD
60 - 100 VOLTS AC.

. Diode(s) on exciter rotor

breaking down when load is
applied (inductive) 1-3 diodes.

( ;} WESTERBEKE
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EDE GENERATOR TROUBLESHOOTING
TESTING THE VOLTAGE

RED
=="" ATTACH THE POSITIVE TEST LEAD
— LEADS TO THE BATTERY (+) TERMINAL
ON THE STARTER SOLENOID.

ATTACH THE NEGATIVE TEST LEAD
TO THE CASE (TO GROUND).

AUTOMATIC VOLTAGE
~_ _——"REGULATOR
AVR FUSE
TO EXCITE THE GENERATOR
1. Lift the (DC+) yellow wire and the (DC-) blue wire off 4. Connect the black test lead (-) to the metal case (ground)
the regulator. Attach the test leads to these wires as of the generator. This will now put a 12VDC circuit
shown: black to the blue wire, red to the yellow wire. through the exciter stator of the generator.
2. Connect the red test lead (+) to the battery voltage 5. AC output voltage should be about 30% higher than normal.

(12VDC) at the battery cable connection on the adjacent

This indicates that the exciter stator, main rotor and stator
starter motor solenoid.

windings are OK.

3. Open the generator’s AC breaker. start the generator and 6. Monitor the auxiliary circuit voltage into the regulator,
observe the AC output voltage between the line and correct voltage should be 220 - 230 VAC indicating this
neutral (residual 15-20VAC). circuit is ok.

7. When exciting, if the AC output voltage rises slightly,
with a load on the engine and possible growling noise
from the AC generator, this indicates a short exists in the
main stator winding.,

8. No reaction from the generator when exciting, check the
integrity of the exciter stator winding. With zero AC
voltage being found between the line and neutrals, there
is a possibility of an open circuit in the main stator.

( ;} WESTERBEKE
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EXCITER ROTOR TROUBLESHOOTING

LOW VOLTAGE - EXCITER ROTOR TESTING THE EXCITER ROTOR WINDINGS
AND ROTATING FIELD These windings are tested in pairs: Ato B, Bto G, and G to A

as shown on the drawing.
Position the exciter rotor/rotating field so the transient
suppressor is visible at the 12 O’Clock position.

TESTING THE ROTATING FIELD WINDINGS A |

Place the ohm meter probes on the two large red wires (+)
and (-). These are the connecting wires for the rotating field
windings.

SUPPRESSOR

These wires do not need to be lifted off their connections
unless, when testing, there is an ohm valve discrepancy or a
continuity to ground (the rotor shaft).

. If this occurs, lift these two flarge field wires off the diode
plates, isolate them, and repeat the above test.

NOTE: When removing these wires, be careful not.to drop the
screws or washers into the rotor.

EXCITER ROTOR WINDINGS
GROUND

Disconnect these three wires from the diode bridge plates
taking care not to drop any screws or washers.

With the wires clear from the bridge plates, test each pair
with an ohm meter, A to B, B to G, and G to A.

No continuity should be found between the rotor and any of
these three winding pairs.

TESTING THE DIODES

Diodes can be checked with an ohmmeter. Disconnect the

\

VIEW OF ROTOR \ w}re qf the particular diode and test its resistance in both
FROM THE ~ directions. A perfectly functioning diode will show a very
BEARING END high resistance in one direction and a very low resistance in

the opposite direction. A faulty diode will show either a very
12 0-CLOCK POSITION low resistance, or an infinite resistance in both directions.

Should the whole bridge be replaced, remember to tighten
the screws with a suitable wrench and strictly comply with
the polarities and internal wiring diagrams in this/ manual.

( QWESTERBEIG'
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INTERNAL WIRING SCHEMATIC
EXCITER ROTOR/ROTATING FIELD

TRANSIENT
CONDENSER SUPPRESSOR

T ———— — — — — —— —— — e o — — ——— -

EXCITER ROTOR
ROTOR
WINDINGS | B -+

+

|
1T

ROTATING
FIELD

GREEN

RED

I BT e
—

EXCITER ROTOR
WINDINGS

— O
|
/\ \/
.+.

ISOLATION
DIODE PLATES
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MECC ALTE GENERATOR
MAINTENANCE/PARTS BREAKDOWN

INSPECTION/CLEANING ,
Periodically inspect the rotor carrier bearing. Replace this Remove all dirt, oil, grease and dust build up from the
bearing at 10,000 hours of normal operation or sooner if external surface of the generator. Build-up reduces heat
wear is evident. : dissipation and causes the AC generator end to operate at a
Inspect and clean the control box interior, look for loose, higher temperature. This results in a loss of efficiency and
broken, or burned wires and terminals. Use low air pressure reduces service life.
(25 psi max.) to remove dirt and dust from components.

PROTECTION FRONT COVER

SCREEN _

FRAME/STATOR

DISC BLOCKING
RING SPACER

REAR VENT
COVER

COOLING
FAN

PARTS BREAKDOWN
ARMATURE;
DISASSEMBLY
Should it become necessary to disassemble the stator/rotor 4. Support the rotor assembly with a sling and using a
assembly from the engine, use the following as a gqide. 17mm box wrench, unbolt the rotor assembly from the
1. Properly support/lift the rear of the engine to.allow the flywheel.
- generator to be unbolted from the rear support isolators.

2. Mark, then disconnect the electrical leds that exit the 17MM

generator from their connections in the control box. Be SOCKET, 13MM

sure to properly mark the connection points the generator BOX WRENCH

leds connect to. Make an illustration if needed whether ' @

the generator is to be reinstalled or a replacement is to T

be installed. This is to ensure proper reconnection of

electrical leds. Unbolt the control box and lift it off the B’

generator.
3. Remove the rear vent cover. Support the generator with a S(EJ‘\\IEF:’ ENT

sling or fabricated lifting eye. Using a 17mm socket

wrench remove the four bolts that attach the generator

stator housing assembly to the flywheel housing. }

carefully work the stator assembly off the rear bearing e .

and off and over the rotor assembly. i

ROTOR ASSEMBLY |

Ev;WESTERBEKE
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MECC ALTE GENERATOR

ASSEMBLY OF THE GENERATOR TO THE ENGINE

1. Position the rotor assembly onto the flywheel aligning the
holes in the drive discs with the holes in the flywheel.
Install the M8 x 1,25 x 25mm bolts (blue loctite on
threads) and torque to 21 Nm (16 ft-1b). Install a threaded
rod M12 x 1.75 x 90mm long into the threaded end of
the rotor shaft.

MS X 1.25 X 25SMM BOLTS

Wy

Bl

i

THREADED
ROD

DRIVE DISC”

2. With the aid of a sling or fabricated lifting eye, support
the stator housing assembly and carefully guide it over
the rotor assembly until the rear bearing contacts the
bearing boss in the rear support.

3. Place a large washer of at least 80mm in diameter with a

’ center hole of 15mm onto the threaded rod followed by a
12mm x 1.75 nut. Center the rear bearing in the bearing
boss of the support plate. Tighten the nut until the bear-
ing seats fully into the boss. Secure the stator housing
assembly to the bell housing using the four M10 x 35mm
screws. Torque to 35 Nm (25 ft-1b). remove the nut.
washer and threaded rod.

ya
THREADED
.ROD

Iy
WASHER /

BEARING BEARING SUPPORT
BRACKET

4. Rotate the generator by hand two full revolutions to
ensure the generator rotates freely. Reinstall the rear
vent cover.

S. Secure the-generator to its rear isolators. Route the
generator wiring into the control box and mount the
control box to the generator. Reconnect all wire
connections. test run.

REAR VENT
COVER }
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STANDARD AND METRIC CONVERSION DATA

LENGTH-DISTANCE
[nches (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

DISTANCE EQUIVALENTS
1 Degree of Latitude = 60 Nm = 111.120 km
1 Minute of Latitude = 1 Nm = 1.852 km

VOLUME
Cubic Inches (in®) x 16.387 = Cubic Centimeters x .061 =in’
Imperial Pints (IMP pt) x .568 = Liters (L) x 1.76 = IMP pt
Imperial Quarts (IMP gt) x 1.137 = Liters (L) x.88 = IMP gt
Imperial Gallons (IMP gal) x 4.546 = Liters (L) x .22 = IMP gal
Imperial Quarts (IMP gt) 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 (0z) 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 (Hz0) x .07355 = Inches of Mercury x 13.783 = H.0
Inches of Water (Hz20) x .03613 = psi x 27.684 = H:0
Inches of Water (H=0) x .248 = Kilopascals (kPa) x 4.026 = Hz0

TORQUE
Pounds-Force Inches (in-Ib) 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

LIQUIB WEIGHTS
Diesel Oil =1 US gallon = 7.13 Ibs
Fresh Water = 1 US gallon = 8.33 Ibs
Gasoline = 1 US gallon = 6.1 Ibs
Salt Water = 1 US gallon = 8.56 Ibs
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