




















































































ENGINE ASSEMBLY 
ALIGN MATCHING MARK 1 ON 
THE PULLEY WITH THE NOTCH 
ON THE FRONT HOUSING. 

1. Install the camshaft pulley washer and lock bolt. Prevent 
the pulley from turning and tighten the lockbolt to the 
specified torque. -

TORQUE: 35-4811-lb (4.8·6.6m-kg) 47-65Nm 

'') II' 
2. Install the timing belt tensioner and tensioner spring. 
3. Install the timing belt. 

TORQUE: 27-3811-lb (3.8-5.3m-kg) 37-52Nm 

4. Position the tensioner all the way to the intake side, and 
temporarily secure it by tightening the lock bolt. 

... ____ _ 

INSTALLING THE TIMING BELT 
• Be sure the timing belt is installed the correct 

direction as indicated on the timing belt. 
• Be sure no looseness is evident at the belt 

tension side. 
• Be sure no grease or dirt is on the timing 

belt surface. 

TENS lONER 
LOCK BOLT 

1. Loosen the timing belt tensioner lock bolt and apply 
spring tension to the belt. 

2. Turn the crankshaft timing belt pulley two complete 
revolutions clockwise and then align the pulley at the 
''TOP'' mark and tighten the tensioner lock bolt at the 
specified torque. · 

TORQUE: 27-3811-lb (3.8-5.3m-kg) 39-52Nm 

TIGHTENING THE 
TENSIONER LOCK BOLT 

:= . 
If re-using the same beit, measure the belt tension between 
the crankshaft pulley and the camshaft pulley. repeat steps if 
the belt tension is _not within specified range. 

MATCHING MARK 
DEFLECTION 
9- 10MM (10Kg) 

BELT TENSION 

INSTALL THE TIMING BELT COVERS 
1. Set the gasket in place and assemble the lower timing 

belt cover. Tighten the bolts to the specified torque. 
TORQUE: 61-87in-lb (7D-10Dcm-k) 7-10Nm 
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ENGINE ASSEMBLY 
2. Install the lower and upper timing belt gaskets 

and covers. 

TORQUE: 61-87in-lb (70·100cm-kg) 7·10Nm 

Install the crankshaft pulley by aligning the top of the timing 
indicator plate with the top mark, left one or two on the 
crankshaft pulley and tighten the six bolts. 

NOTE: Make certain to use the plain washers to prevent the 
crankshaft from rotating. 

BOLT TORQUE: 104·148in-lb (1.2-1.7m-kg) 12-17Nm 

EACH TIMING MARK IS 2" 

CRANKSHAFT 
PULLEY 

4. Install the oil pressure switch using sealing tape on 
the threads. 

TORQUE: 104·156in·lb (1.2·1.8m-kg) 12·18Nm 

TIGHTEN BY HAND 

.........._ SEALING GASKET 
APPLY CLEAN OIL 

5. Install the oil cooler and oil filter. 

6. Install the exhaust manifold, set the new gasket in place 
and tighten the exhaust manifold to the proper torque. 

TORQUE: 16-21ft-lb (2.2·2.9m-kg) 22·28Nm 

7. Install the intake manifold and Throttle body. 

TORQUE: 14- 23 ft-lb (1.9- ~.1 m-Kg) 19- 34 Nm 

8. Adjust the valve clearance 
(See ENGINE ADJUSTMENTS) 

9. Install the sealing cap. Applying a coat of sealant to the 
seal cap and install the seal cap into the cylinder head. 

~ 
APPLY SEALANT 

1.....,./WESTERBEKE 
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EXHAUST MANIFOLD I HEAT EXCHANGER 
EXHAUST MANIFOLD 
The exhaust manifold, which was disassembled from the 
cylinder head, should be inspected before reassembly. 
1. Remove the exhaust elbows from the lower surface of the 

manifold. Clean and inspect for cracks and defects. 
Replace as needed. 

2. Remove the exhaust nipples, elbows and plugs from the 
manifold. 

3. Remove water connectors from the ends of the manifold 
and the end plates. Be sure to note the proper location 
and arrangement of each for proper alignment. 

4. Examine all parts for defects, corrosion and wear and 
replace as needed. 

5. Flush out the manifolds interior with a liquid cleaner and 
rinse thoroughly with fresh water. 

4. Use a pipe cleaner to clear the passage that connects the 
coolant recovery tank tubing. 

5. Flush out the coolant recovery tank and its connecting tube. 

ASSEMBLY 
1. If the manifold was removed as an assembly and left 

intact, it can be replaced on the cylinder head in the 
reverse order of removal. 
Do not reuse the gaskets; install new ones. 
If the manifold has been disassembled, follo:w the steps 
below: • 
a. Loosely attach the elbows to the cylinder head and the 

manifold using new gaskets. Do not use any gasket 
sealant on these gaskets. 

b. Gradually tighten each fitting to make sure of proper 
alignment of all the parts. This should be done in three 
steps. 
BOLTTORQUE 12 ·17 fl·lb (1.6 • 2.4 m-kg) 16 • 24 Nm 

Reinstall the exhaust connections and plugs into the 
manifold using Loctite Anti-Seize on the threads. 

Check the manifold pressure cap. Open the valve by 
pulling it and make sure it closes when released. Make 
certain the upper and lower seals are in good condition. If 
any doubt, replace the cap. 

HEAT EXCHANGER 
The heat exchanger should be inspected and serviced during 
an engine overhaul. 

1. Disconnect the hoses and remove the hose fittings, 
petcock, drain plugs and zinc anode. Also, remove the 
end fittings and gaskets. 

2. Inspect the tube (casing) for wear and dents, if at all 
suspect replace the heat exchanger. 

3. Clean out any zinc debris and pressure test the coolant 
and raw water passages. 

4. When reassembling, install new gaskets and 0-rings. 
Apply some lubricant to the new gaskets and to the 
petcocks and fittings as you install them. 

5. Install a new zinc anode. 

NOTE: The threads of the zinc anodes are pipe threads 
and do not require sealant. Sealant should not be used as 
it may insulate the zinc from th£ metal of the heat 
exchanger housing preventing electrolysis action on the 
zinc. 

6. Repaint the assembled heat exchanger with Westerbeke 
heat resistant spray enamel. 

WATER 
DRAIN 

7. Reconnect all hoses, replacing them as needed. 

8. Refill the system with coolant as detailed above. 
9. Pressure test system and check for leaks. 

Engines & Generators . -
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SERVICE DATA • STANDARDS AND LIMITS · 

ENGINE DATA 
Valve Cleilrance (Cold Engine) 
(Intake) ................................ 0.15• 8.05 mm 

(0.006• 8.002 in.) 

Valve Clearance (Cold Engine) 
(Exhaust) .............................. 0.35• 8.05 mm 

(0.014• 8.002 in.) 

Compression Pressure ......... 1128 kPa (1~ psi) at 270 rpm 

-Service Limit .................... 794 kPa (115 psi) at 270 rpm 

-Maximum Difference 
between Cylinders ........... 196 kPa (28 psi) 

Firing Order ......................... 1- 3-4-2 

Compression Ratio .............. 8.6: 1 

THERMOSTAT 

Starts to Open ...................... 82± 1.5°C (180:1:3°F) 

Fully Open ........................... 95°C (203°F) 

Fully Open Lift .................... 8.5 mm (0.33 in.) min. 

CYLINDER HEAD 

Height.. ................................ 91.95 to 92.05 mm 
(3.621 to 3.624 in.) 

DistortionLimit ................... 0.15 mm(0.006 in.) 

Grinding Limit ..................... 0.20 mm (0.008 in.) 

VALVE MECHANISM 

Valve Guide 
Inside Diameter ................... 8.07 to 8.09 mm 

(0.3177 to 0.3185 in.) 

Guide Clearance 
(Exhaust) ............................. 0.030 to 0.065 mm 

(0.0012 to 0.0026 in.) 

Guide Clearance 
(Intake) ................................ 0.025 to 0.060 mm 

(0.0010 to 0.0024 in.) 

- Service Limit 
(Intake and Exhaust) ....... 0.10 mm (0.004 in.) 

Valve Length 
(Intake) ................................ 111.49 to 112.29 mm 

(4.390 to 4.420 in.) 

Valve Length 
(Exhaust) .... : ......................... 111.29 to 112.09 mm 

(4.382 to 4.412 in.) 

- Service Limit .................. 11 0.99 mm ( 4.3 70 in.) 

Valve Stem Diameter 
(Intake) ................................ 8.030 to 8.04S mm 

(0.3161 to 0.3167 in.) 

-Service Lirirlt .................. 7.980 mm (0.3142 in.) 

Valve Stem Diameter 
(Exhaust) .............................. 8.025 to 8.040 mm 

(0.3159 to 0.3165 in.) 

-Service Limit .................. 7.975 mm (0.3140 in,) 

Valve Head Thickness 
(Intake) ................................ 0.5 mm (0.020 in.)· . 

Valve Head Thickness 
(Exhaust) .............................. l.O mm (0.040 in.) 

Valve Face Angle 
(Intake and Exhaust) ............ 30° 

Spring Free Length 
-Outer ........................... ; ... 52.2 mm (2.055 in.) 
-Service Limit .................. 50.6 mm (1.992 in.) 

Spring Free Length 
- Inner ............................... .47.7 mm (1.878 in.) 
-Service Limit .................. 46.3 mm (1.823 in.) 

Spring out of Square 
-Outer ............................... More than 1.82 mm (0.072 in.) 
- Inner ................................ More than 1.66 mm (0.065 in.) 

Rocker Arm Shaft 
Diameter .............................. 15.966 to 15.984 mm 

(0.6286 to 0.6293 in.) 

Rocker Arm Bore 
Diameter .............................. 16.000 to 16.027 mm 

(0.6299 to 0.6310 in.) 

Clearance Between 
Rocker Arm and 
Shaft ..................................... 0.016 to 0.061 mm 

(0.0006 to 0.0024 in.) 

-Service Limit .................. 0.10 mm (0.004 in.) 

( CONTINUED ) 

-Service Limit.. ................ 111.19 mm (4.378 in.~f...,.,-IWESTERBEICE 
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SERVICE DATA • STANDARDS AND LIMITS 

CAMSHAFT 
Runout ................................. Less than 0.03 mm (0.0012 in.) 

Cam Lobes Height ............... 37.370 ~ (1.4713 jn.) 

Cam Lobes to Service 
Limit .................................... 37.170 mm (1.4634 in.) 

Bearing Journals 
(No. 1 and 5) ........................ 31.940 to 31.965 mm 

(1.2575 to 1.2585 in.) 

Bearing Journals 
(No.2, 3 and 4) .................... 31.910 to 31.935 mm 

(1.2563 to 1.2573 in.) 

Bearing Journal Wear 
Limit... ................................. 0.03 mm (0.0012 in.) 

Clearance Between 
Journals and Bore 
(No. 1 and 5) ........................ 0.035 to 0.085 mm 

(0.0014 to 0.0033 in.) 

Clearance Between 
Journals and Bore 
(No.2, 3 and4) .................... 0.065 to 0.115 mm 

(0.0026 to 0.0045 in.) 

-Service Limit ................. 0.15 mm(0.006 in.) 

End Clearance ...................... 0.08 to 0.16 mm 
(0.003 to 0.006 in.) 

-Service Limit .................. 0.20 mm (0.008 in.) 

CRANKSHAFT 
Runout ................................. Less than 0.03 mm (0.00 12 in.) 

Main Bearing Journal 
Diameter 
-Standard 

(No. 1, 2, 4 and 5) ........... 59.937 to 59.955 mm 
(2.3598 to 2.3604 in.) 

(No.3) ............................. 59.937 to 59.955.mm 
(2.3598 to 2.3604 in.) 

-0.25 nun (0.01 in.) Undersize 
(No.1, 2, 4 and 5) ........... 59.679 to 59.736 mm 

(2.3496 to 2.3518 in.) 
(No.3) ............................ 59.673 to 59.730 mm 

(2.3494 to 2.3515 in.) 

-0.50 nun (0.02 in.) Undersize 
(No.1, 2, 4 and 5) ........... 59.429 to 59.486 mm 

(2.3398 to 2.3419 in.) 
(No. 3) ............................. 59.423 to 59.480 mm 

(2.3395 to 2.3417 in.) 

- 0.75 mm (0.03 in.) Undersize 
(No. 1, 2, 4 and 5) ........... 59.179 to 59.236 mm 

(2.3299 to 2.3321 in.) 
(No. 3) ............................. 59.173 to 59.230 mm 

(2.3297 to 2.3318 in.) 

-Service Limit.. ................ 0.05 mm (0.002 in.) 

-Grinding Limit ................ 0.75 mm (0.03 in.) 

Clearance Between 
Journals and Main 
Bearings 
(No.1, 2, 4 anp 5) .............. 0.025 to 0.043 mm 

(0.00099 to 0.00169 in.) 
(No. 3) ................................ 0.031 to 0.049 mm 

(0.00123 to 0.00192 in.) 

- Service Limit .................. 0.08 mm (0.003 in.) 
----------·-·-----.. - .. ------· 
Connecting Rod Journal 
Diameter 
- Standard ........ , ................. 50.940 to 50.955 mm 

(2.0055 to 2.0061 in.) 
-0.25 mm (0.01 in.) 

Undersize ........................ 50.690 to' 50.705 mm 
(1.9957 to 1.9962 in.) 

- - 0.50 mm (0.02 in.) 
Undersize ........................ 50.440 to 50.455 mm 

(1.9859 to 1.9864 in.) 
-0.75 mm(0.03 in.) 

Undersize ........................ 50.190 to 50.205 mm 
(1.9760 to 1.9765 in.) 

- Service Limit .................. 0.05 mm (0.002 in.) 

-GrindingLimit ...........•.... 0.75 mm(0.03 in.) 

Thrust Bearing 
Clearance ............................. 0.08 to 0.18 mm 

(0.003 to 0.007 in.) 

-Service Limit .................. 0.30 nun (0.012 in.) 

- Thrust Bearing 
Thickness 
- Standard .......................... 27.94 to 27.99 nun 

(1.1000 to 1.1019 in.) 

-0.25 mm (0.01 in.) 
Undersize ........................ 28.04 to 28.09 mm 

(1.1 040 to 1.1060 in.) 
-0.50 nun (0.02 in.) 

Undersize ........................ 28.12 to 28.17 mm 
(1.1071 to 1.1090 in.) 

-0.75 nun (0.03 in.) 
Undersize ........................ 28.20 to 28.25 mm 

(1.1103 to 1.1122 in.) 

. 1-..v-IWE"SIERBEKE 
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SERVICE DATA • STANDARDS AND LIMITS 

PISTONS 

Diameter 
Standard ............................... 85.943 to 85.965 nun 

(3.3836 to 3.3844 in.) 
0.25 mm (0.01 in.) 
Oversize ............................... 86.193 to 86.215 mm 

(3.3934 to 3.3943 in.) 
0.50 mm (0.02 in.) . 
Overslze_. .............................. 86.443 to 86.465 nun 

(3.4033 to 3.4041 in.) 

Clearance Between 
Piston and Bore .................... 0.035 to 0.076 nun 

(0.0014 to 0.0030 in.) 

-Service Limit .................. 0.15 nun(0.0059 in.) 

Piston Pin Diameter ............. 21.988 to 21.998 nun 
(0.8657 to 0.8660 in.) 

' Piston Rings Groove Width : 
Top and Second. ................... l.520 to 1.540 nun 

(0.0598 to 0.0606 in.) 

Groove Width : 
Oil Ring ............................... 4.020 to 4.040 mm 

(0.1583 to 0.1591 in.) 

Piston Ring Groove Clearance 
(Top and Second Ring) ........ O.o3 to 0.07 nun 

(0.0012 to 0.0028 in.) 

-Service Limit .................. 0.15 mm (0.0059 in.) 

Piston Ring End Clearance: 
-Top Ring ......................... 0.20 to.0.35 mm 

(0.008 to 0.014 in.) 
-Second Ring .................... 0.15 to 0.30 mm 

(0.006 to 0.012 in.) 
-Oil Control Ring ............. 0.20 to 0.70 nun 

(0.008 to 0.027 in.) 

- Service Limit 
(All Rings) ........................ 1.0 mm (0.039 in.) 

CYLINDER BLOCK 
Top Surface Distortion ......... 0.15 nun (0.0059 in.) 

Grinding Limit ..................... 0.20 nun (0.008 in.) 

Bore Diameter ..................... 86.000 to 86.019 mm 
(3.3858 to 3.3866 in.) 

- WearLimit ...................... 0.15 nun (0.0059 in.) 

CONNECTING RODS 

DistortionLimit ................... 0.18 nun (0.007 in.)/50 mm 
(1.97 in.) 

Bending Limit ...................... 0.075 mm (0.003 in.)/50 mm 
(1.97 in.) 

Small End Bore .................... 21.943 to 21.961 mm 
(0.8639 to 0.8646 in.) 

Clearance Between 
Piston Pin and 
Bore ..................................... -0.037to -0.013 mm 

Clearance Between 
Crankshafl:Joumals 

(-0.0014 to -0.0006 in.) 

and Rod Bearings ................ 0.027 to 0.067 nun 
· (0.0011 to 0.0026 in.) 

-Service Limit .................. 0.10 nun (0.004 in.) 

OIL PUMP 

Clearance Between 
. Inner Rotor Tip and Outer Rotor 
-Service Limit .................... 0.18 mm (0.007 in.) 

Clearance Between 
Housing and Outer Rotor ..... 0.090 to 0.176 mm 

(0.0036 to 0.0069 in.) 

-Service Limit .................. 0.20 nun (0.008 in.) 

Side Clearance Between 
Rotors and Housing ............. 0.03 to 0.09 mm 

(0.0012 to 0.0035 in.) 

- Service Limit .................. 0.10 mm (0.004 in.) 

Engines ~ Generators 
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TORQUE SPECIFICATIONS 

Air Cleaner Bracket 
12.7- 17.4 tt-lb (16.3 - 23.0 Nm) 

Alternator Bracket 
25.5 - 35.6 tt-lb (34.6 - 48.2 Nm) 

Alternator Flange Bolt 
12.7-20.8 tt-lb (16.3- 23.0 Nm) 

Alternator Strap 
12.7 -17.4 tt-lb (16.3- 23.0 Nm) 

Camshaft Pulley Lock Bolt 
35 - 49 tt-lb (48 - 66 Nm) 

Camshaft Cap 
13-20 ft-lb (18- 27 Nm) 

Coolant Pump Pulley 
12,-17 ft-fb (16.3- 23.0 Nm) 

.Coolant Temperature Sendor 
9 -13 ft-lb (12.2 -17.6 Nm) 

Connecting Rod Cap 
49 - 52 ft-fb (66 - 70 Nm) 

Crankshaft Pulley 
9 -13 tt-lb (12 -17 Nm) 

Cylinder Head 
60 - 65 tt-lb (81 - 88 Nm) 

Drive Plate 
16.1 -18.1 ft-fb (21.8 -24.5 Nm) 

Exhaust Manifold 
16- 21 ft-lb (22- 29 Nm) 

Flywheel Bolt 
98 -105 ft-fb (133.0 -142.4 Nm) 

Front Housing 
14 -19 ft-lb (19- 26 Nm) 

Intake Manifold 
12 -17 ft-lb (16.3- 23.0 Nm) 

Main Bearing Cap 
62- 66 ft-fb (84 - 90 Nm) 

Oil Drain Plug (Oil Pan) 
22 - 30 ft-fb (30 - 41 Nm) 

Oil Pan 
70 -106 in-fb (22- 29 Nm) 

Oil Pressure Sender 
9-13 ft-lb (12.2 -17.6 Nm) 

Oil Strainer 
M6: 5.3- 8.0 ft-fb (7.18 -10.8 Nm) 
M8: 10.7 -15.4 ft-fb (16.7- 20.8 Nm) 

Oil Pressure Switch 
9 -13 ft-fb (12 -17 Nm) 

. Oil Pump 
MS Capscrews: 14 -19 ft-lb (19- 26 Nm) 
M10 Capscrews: 28-39 ft-fb (38- 53 Nm) 

Rear Cover 
70-95 in-lb (8 -12 Nm) 

Rocker Cover 
52 - 70 in-fb (6 - 8 Nm) 

Rocker ShaH Assembly 
13- 20 ft-fb (18- 27 Nm) 

Spark Plugs 
11 -16 ft-fb (15- 22 Nm) 

Thermostat Cover 
14-19 ft-fb (19- 26 Nm) 

Throttle Body 
8-11.4 ft-lb (10.8 -15.4 Nm) 

Timing Belt Cover 
62- 89 in-lb (7 -10 Nm) 

Timing Belt Crank Pulley Bolt 
120.9-134.4 tt-fb (164.0 -182.3 Nm) 

Timing-Belt Tension Lock Bolt 
28- 39 ft-fb (38- 53 Nm) 

Timing Pulley Lock Bolt 
116-123 ft-lb (157 -167 Nm) 

Water Pump 
14-19 ft-fb (19- 26 Nm) 

Water Temperature Switch 
105-156 in-lb (11.8 -17.6 Nm) 

/'9V"IWESJERBEKB 
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STANDARD BOLTS I TIGHTENING TORQUE SPECIFICATIONS 
NOTE: The torque values given in the following table should be applied where a particular torque is not specified. 

kg-m 

~ ~ ~ ~ ~ ~ 
M 6 X 1.0 0.6 ±0.2 0.7 

+0.2 
0.8 

+0.2 
0.9 

+0.2 
-0.3 -0.3 ---0.3 

M 8 X 1.25 1.3 ±0.5 1.6 +0.4 
1.8 

+0.5 
2.1 

+0.5 
2.4 ±0.7 -0.6 -0.6 -0.7 

M10 X 1.25 2.8 ±0.7 3.3 
+0.8 

3.8 
+0.9 

4.3 ±0.9 5.1 ±1.3 -0.9 -1.0 

•M10 X 1.5 2.7 ±0.7 3.2 ±0.8 3.7 ±0.9 4.2 ±1.0 4.9 ±1.2 

M12 X 1.25 6.2 
+1.3 

6.7 
+1.4 

7.7 
+1.6 

8.8 
+1.8 

9.7 
+1.9 

-1.2 .:...1.3 -1.5 -1.7 -2.0 

*M12 X 1.75 5.8 ±1.2 6.3 ±1.2 7.2 ±1.4 8.2 ±1.6 9.1 ±1.8 

M14 X 1.5 9.7 +2 10.4 +2 11.9 
+2.3 

13.6 
+2.6 

14.5 ±2.9 -1.9 -2.1 -2.4 -2.8 

*M14 X 2.0 9.1 ±1.8 9.8 ±1.9 11.2 ±2.2 12.8 ±2.5 13.6 ±2.7 

M16 X 1.5 13.3 +2.7 15.1 ±3.1 17.3 ±3.5 19.7 ±4.0 20.4 ±4.1 

*M16 X 2.0 12.7 ±2.5 14.4 ±2.9 16.5 ±3.3 18.8 ±3.8 19.5 ±3.9 

M18 X ,.5- 19.2 ±3.8 21.7 +4.4 
24.9 ±5.0 28.4 ±5.7 29.3 ±5.9 -4.3 

*M18 X 2.5 19.2 ±3.8 21.8 +4.4 25.0 ±5.0 28.5 ±5.7 29.4 
+5.9 

-4.3 -5.8 

M20 X 1.5 26.3 ±5.3 30.0 +6.1 34.4 ±6.9 39.2 
+7.9 

40.4 ±8.1 -6 -7.8 

*M20 X 2.5 24.3 ±4.9 27.8 +5.5 
31.8 ±6.4 36.3 +7.2 

37.4 ±7.5 -5.6 -7.3 

M22 X 1.5 32.0~1 ~:~ 40.4 ±8.1 46.3 
+9.2 I 528+10.5. 54.1 ±10.8 -9.3 I . -10.6 

*M22 X 2.5 27.8 ±5.6 37.6 ±7.5 43.1 
l 

±8.6 I 49.1 ±9.8 50.3 ±10.1 

M24 X 2.0 45.8 ±9.2 47 9 + 15.4 
. - 9.6 

549+17.6 
. -11.0 

626+20.1 
. -12.6 70.6 ±14.1 

*M24 X 3.0 43.1 ±8.6 45.1 ±9.0 51.7±10.3 ! 589+11.8 66.4 ±13.3 
i . -11.7 

NOTE: Bolts marked with an asterisk are used for female threaded parts made of soft materials such as castings. 
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TIMING BELT 
DISASSEMBLY /INSPECTION 

UPPER 
TIMING BELT 
COVER 

lARK THE FORWARD ROTATION 
OF THE BELT TO PREVENT 
INCORRECT INSTALLATION IF THE 
BELT IS TO BE RE-USED. 

·r 

DISASSEMBLY 
1. Remove the tensioner spring after loosening the 

tensioner lock bolt. 
2. Remove the timing belt. 

NOTE: Do not allow oil or water to contaminate the timing 
belt. Do not twist, turn inside out, or bend the belt. 

TIMING BELT INSPECTION 
1. Replace the timing belt if there is any oil, grease, or 

moisture on it. 
2. Check for damage, wear, peeling, cracks, and hardening. 

Replace if necessary. 

RUBBER 
EXPOSED 

3. Replace the belt if any of the above conditions exist. 

TIMING BELT TENSIONER AND IDLER PUUEY 
Check the timing beit tensioner and idler pulley for smooth 
rotation and abnormal noise. Replace if necessary. 

NOTE: Do not clean the tensioner with cleaning fluids. If 
necessary, use a soft rag to wipe it clean, and avoid 
scratching it. 

I 
I 

TIMING BELT 
TENSIONER 

TIMING BELT PUUEY AND CAMSHAFT PUUEY 
Inspect the pulley teeth for wear, deformation, or other 
damage. Replace if necessary. 

NOTE: Do not clean the pulley with cleaning fluids. If 
necessary, use a rag to wipe it clean. 

TIMING BEl 
PULLEY '• 

~g:·: 
CRANKSHAFT 
PULLEY 

TIMING BELT COVER (LOWER AND UPPER) 
Inspect the timing belt covers for damage or cracks. Replace 
if necessary. 

Engines & Generators 
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TIMING BELT 
INSTALLATION 
1. Align the timing mark on the timing belt pulley and 

camshaft pulley with the marks. 

2. Remove all the spark plugs. This is to prevent 
compression when rotating the timing belt. 

MATING MARK MATING MARK 

3. Install the timing belt tensioner and spring. 

4. Position the timing belt tensioner all the way to the 
intake side, and temporarily secure it by tightening the 
lock bolt. 

TIMING BELT 
TENSIONER AND SPRING 

IF RE-USING THE TIMING 
BELT, INSTALL IT IN THE 
DIRECTION OF THE APPLIED 
ARROW- FORWARD ROTATION. 

5. Install the timing belt on the crankshaft pulley and the 
camshaft pulley from the tension side (the right side as 
viewed from the front of the engine) so that tension is 
retained. 

6. Loosen the tensioner lock bolt so that the tensioner spring 
applies tension. 

7. Tum the crankshaft twice in the direction of rotation. This 
will apply equal tension to each side of the timing belt. 

TENSIONER 
LOCK BOLT 

A CAUTION: Water or oil on the timing belt 
severely reduces the service life of the belt. keep the 
timing belt sproket and tensioner free of oil and grease. 
These parts should never be cleaned. Replace if 
seriously contaminated with dirt or oil. If oil is evident 
on these parts, check the front case, oil pump seals, 
and camshaft oil seals for a possible leak. 

Engines & Generators 
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RAW WATER PUMP 

RAW WATER PUMP 
PN. 024102 

NOTE: Since completely rebuilding a damaged or worn pump 
from individually purchased parts would almost match the 
price of a new pump, Westerbeke recommends that a new 
pump be purchased. 

Before disassembling the raw water pump, inspect the pump 
by rotating the drive shaft. If it is rough, frozen, or seems to 
have excessive play, a major overhaul may be needed. 

Disassembly 
The punip, as removed from the engine, will have hose 
attachment nipples threaded into its inlet and outlet ports. 
The nipples may be left in place or removed if they interfere 
with the pump disassembly. Note the port location and posi­
tioning if removed. 

1. Loosen the set screw with an allen wrench and remove 
the water pump pulley from the shaft, taking care not to 
lose the key. 

2. Remove the four impeller cover screws, the impeller 
cover and its gasket 

NOTE: Replacement of the impeller cover gasket is 
recommended, however; if you are going to reuse it, keep 
the gasket well lubricated until the pump is reassembled. 
/fit's allowed to dry, the gasket will shrink and not be 
reusable. 

3. Pull out the impeller with long-nose pliers 6r a pair of 
screwdrivers. 

4. Remove the cam screw and cam. 
S. Remove the bearing housing, releasing the shaft, bearing 

and seal assembly. This will allow the bearing and seal 
assembly to be inspected. 

RAW WATER PUMP 

6. Inspect all parts and replace those showing wear or 
erosion. 

IMPELLER 
COVER 

·A CAUTION: If any of the vanes have been bro­
ken off the impeller, they must be found to prevent 
blockage in the cooling circuit. They often can be 
found in the beat exchanger. 

7. Use the illustration to assist in reassembling the raw water 
pump. 

a. Apply a small amount of petroleum jelly to the seat's 
surface and to the impeller shaft at reassembly. 

b. When positioning the cam in the housing, use a small 
amount of Permatex #1 on the inner cam surface and 
cam screw head; remove any excess from the impeller 
housing. 

c. Apply a light film of silicon or petroleum jelly to the 
inner surface of the housing for the impeller. 

d. Apply a thin coating of lubricant to the impeller cover 
gasket. 

8. When the pump is assembled, repositi~n and tighten the 
hose nipples into the pump housing; use Teflon sealant on 
the nipple thread. Assemble the pump to the engine and 
attach the hoses and the belt 

NOTE: It may be necessary to use a drift and arbor press 
to press the bearing and seal assembly from the shaft. 

Engines & Generators 
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STARTER MOTOR 

BATTERY 
IGNITION 
TERIYIINAL S( 

START 

BATTERY 
SWITCH 

STARTER MOTOR 
PART NO. 038384 

TESTING WITH AN ELECTRICAL JUMPER 
~--- REFER TO THE ILLUSTRATION BELOW --

NEGATIVE 

TYPICAL 
DIAGRAM 

--
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 grol11ld 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 in.dicate 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. 

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

Remove the Terminal S wire from the ignition and attach 
the lead from the electrical jumper. Leave the + positive 
·battery a~ched 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 st:ar~:er from the engine .. In some cases the 

starter will have to be turned to a different angle to clear 
obstructions, 

NOTE: WESTERBEKE uses an ignition proof starter 
approved by the U.S. Coast Guard. If it is necessary to 
replace the starter, purchase a new starter from a 
WESTERBELE dealer/distributor.· 

STARTER/SOLENOID TESTING 

IW'IWESTERBI:KE 
l Engine• & Generatore 
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ALTERNATORS TESTING/TROUBLESHOOTING 

112BLACKTO 
GROU~O.AT STARTER 

51 AMP ALTERNATOR 

DESCRIPTION 
The following infonnation applies to the standard alternators · 
that are supplied with WESTERBEKE' S Engines and 
Generators. 

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

I 

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

ALTERNATOR DESCRIPTION 
The stator is connected to a three-phase, full-wave bridge 
rectifier package which contains six diodes. The bridge 
convertS the AC generated in the stator to a DC output for 
battery charging and accessories, 
Power to the regulator and the field of the integral regulator 
alternator. is provided by the field diode (or diode trio) 
package contained in the alternator. 
These alternators produce a· rated output of 50 or 51 amps. 
rated output is achieved at approximately 6000 alternator 
rpm at an ambient temperature of 75°F (23.8°C). The 
alternators are designed to operate in an ambient temperature 
range of -40° to 2l2°F (-40° to 100°C). 

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

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

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

A WARNING: A working altemator mns hot. A failed 
altemator can become very hot. Do not touch the 
altemator until if has cooled. 

continued 

Battery Care 
Review the manufacturer's recommendations and then 
establish a systematic maintenance schedule for your 
engine's starting batteries and house batteries. 
D Monitor your voltmeter for proper charging during 

engine operation. 
D Cheek the electrolyte level and specific gravity with a 

hydrometer. 
D Use only distilled water to bring electrolytes to a proper 

level. 
D Make certain that battery cable connections are clean and 

tight to the battery posts (and to your engine). 
D Keep your batteries clean and free of corrosion. 

A WARNING: Sulfuric acid In lead batteries can 
cause severe burns on skin and damage clothing. Wear 
protective gear. 

BATTERY 
The recommended "dedicated" battery used for the engine's 
starting 12 volt DC control circuit should be 80(}-1000 Cold 
Cranking Amps (CCA) rated. 

Engines & Gpnerators 
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ALTERNATORS TESTING/TROUBLESHOOTING 

PRELIMINARY.INSPECTION 
. Before starting the actual alternator and voltage regulator, 

testing the following checks are recommended. 

1. Make cert3in your alternator is securely mounted. 

2. Check the drive belt for proper tension. Replace the belt 
if it is worn or glazed. 

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

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

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

TESTING THE ALTERNATOR 

A CAUTION: Before starting the engine make 
certain that everyone Is clear of moving Pi!._rts! Keep 
away from sheaves a,d belts during test procedures. 

1. Start the engine. 

2. After the engine has run for a few minutes, measure the 
starting battery voltage at the battery tenninals using a 
multimeter set on DC volts. · 

a. If the voltage is increasing toward 14 volts, the 
alternator is working; omit Steps 3 through 8 and go 
directly to "Checking the Service Battery". 

b. If the voltage remains around 12 volts, a problem 
exists with either the alternator or the charging circuit; 
continue with Steps 3 through 8. 

3. Thm off the engine. Inspect all wiring and connections. 
Ensure that the battery tenninals and the engine ground 
connections are tight and clean. 

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

5. Thm on the ignition switch, but ~o not start the 
engine. 

6. Check the battery voltage. If the battery is in good 
condition, the reading should be 12 to 13 volts. 

Testing The Output Circuit 

MEASURING 
BATIERY VOLTAGE 
(IGNITION ON 
ENGINE OFF) 

1. Connect the positive probe to the output terininal B and 
connect the negative probe 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. 

3. Start the engine. 

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

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

Engines & Generators 
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ALTERNATORS TESTING/TROUBLESHOOTING 

TESTING THE 
OUTPUT CIRCUIT 
ENGINE RUNNING 

TO STARTER 
SOLENOID 

TESTING THE EXCITATION CIRCUIT 
1. Connect the positive ( +) multimeter probe to the 

excitation terminal R on the alternator and the negative 
(-)probe to the ground terminal Eon the alternator. 

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

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

4. If the reading is between 6.0 .and 7.0 volts, the rotor 
field circuit probably is open. 
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5. If no reading is obtained, an open exists in the 
alternator-excitation lead or in the excitation circuit of 
the regulator. Disconnect the lead from exc. terminal R. 
Connect the positive multimeter probe to the excitation 
lead' and the negative multimeter probe to ground 
terminal E. If the multimeter 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. 

CHECKING THE SERVICE BATTERY 
Check the voltage of the service battery. This battery should 
have a voltage between 13 and 14 volts when the engine is 
running. If not, there is a problem in the service battery 
charging circuit. Troubleshoot the service battery charging 
circuit by checking the wiring and connections, the solenoid, 
isolator, battery switch, and the battery itself. 

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

ALTERNATOR REPAIR 
If tests indicate a failed alternator, it will need to be 
disasse~bled and repaired. Any good alternator service 
shop can do the job. 

NOTE: Before removing the alternator for repair, use a 
voltmeter to ensure that 12 volts DC excitation is present 
at the EXC temtinal if the previous test showed only bat­
tery voltage at the B output terminal. 

If 12 volts is not present at the EXC tenninal, trace the 
wiring and look for breaks and poor connections. 



ENGINE ADJUSTMENTS 
NOTE: WESTERBEKE recommends ihat the following engine 
adjustments be peiformed by a competent engine mechanic. 

VALVE CLEARANCE ADJUSTMENT 
NOTE: Retorque the cylinder head bolts before adjusting the 
engine's valves. See TORQUING THE CYLINDER HEAD 
BOLTS. 

1. Remove the rocker cover and gasket. 

2. Positj.on the N o.l piston at Top dead Center (TDC) of its 
compression stroke. Adjust the Intake and Exhaust valves 
for cylinder #1 and the Intake valve for cylinder #2 and 
the Exhaust valve for cylinder #3. Rotate the crankshaft 
360° and adjust the remaining valves. 

#1 Intake 

#2 !ntake 

#3 Exhaust 

3. Replace the rocker cover and the rocker cover gasket 

ROCKER COVt:R T.ORQUE: · 52-70 in-lb(4.3-5.8 ft-lb) 6-8 Nm 

4. Adjust all valves with the engine cold. 
INTAKE: 0.006 in (0.15 mm) 
EXHAUST : 0.014 in (0.35 mm) 

ENGINE COMPRESSION 
REFER TO • COMPRESSION TEST PROCEDURES" 
ONPAGE3. 

IGNITION TIMING 
1. Attach a digital timing light to the #1 spark plug and mark 

the front crankshaft timing groove and the timing mark on 
the scale embossed on the engine's front cover. 

Each timing mark represents 2°. 

TIMING 
GROOVE 

2. Start the engine and warm the engine to its normal 
operating temperature. 

3. Using the digital timing light, check the ignition timing 
first with the vacuum hose disconnected from the distribu­
tor and then with it connected. Compare timing with the 
specifications below. Adjust the timing as needed. 
Timing Specifications: 16" BTDC at 1800 rpm ±1" 

(vacuum advance hose disconnected) 

33" BTDC at 1800 rpm ±1" 
(vacuum. advance hose ·connected) 

TORQUING CYLINDER HEAD BOLTS 
After the initial break-in period (approximately 50 hours), 
the cylinder heads should be re-torqued. 
Tighten the cylinder head bolts according to the sequence 
shown. Make sure the engine is cold when this is done, and 
loosen one head bolt one-half tum and then tighten it 
between 60 - 65 lb-ft. (8.2 - 8.9 m-kg). Then proceed to the 
next head bolt in the sequence. Tighten the RS (rocker cover 
stud) securely. 

CYLINDER BOLT TORQUE: 60 - 65 lb-fl (8.2- 8.9m-Kg) 
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ENGINE ADJUSTMENTS 

TESTING THE EXHAUST TEMPERAnJRE SWITCH 
An exhaust temperature switch is located on the water 
injected exhaust elbow. Nonnally closed, this switch will, 
open and the ECU will interpret this as a high exhaust tem­
perature and open the K2 run relay stopping the generator. 
The exhaust temperature LED on the panel will illuminate. 
The switch opens at 260- 270°F (127- 132°C). This switch 
resets (contactS close) at approximately 225°F {i07°C). 

When testing, continuity should be found (switch is 
normally closed). 

DISTRIBUTOR CAP INSPECTION 
Check the following points. Replace if necessary. 
1. Carbon or carbon deposits. 

2. Burnt or corroded terminals. ;1. 
3. Worn distributor center contact ~ 

'-.:/ 
CENTER 
CONTACT 

DISTRIBUTOR 

COOLANT (WAtER) TEMPERATURE SENSOR 
A temperature sensor is located at the theimostat housing. 
This sensor sends a DC voltage to the ECU that it interprets'. 
as engine (antifreeze) coolant temperature. Should this 
voltage reach a set value, the ECU will interpret this as a 
high temperature and open the K2 run relay, stopping the 
generator. The overheat LED on the panel will then 
illuminllte• 
Test the sensor as shown. Resistance at room temperature 
should indicate 10,000 Ohms. 

TESTING RESISTANCE 

HIGH/LOW RPM SHUTDOWN 
The ECU monitors engine speed by the AC voltage produced 
by the MPU. Should this voltage reach a preset value, the 
ECU will interpret this as an engine oveispeed (2175 rpm 
approximately) and open the K2 relay, !ltopping the 
generator. The panel Overspeed LED will illuminate. Should 
the MPU produce a low AC voltage that the ECU interprets 
as an underspeed condition, the ECU will open the K2 relay 
and stop the generator. The Overspeed LED will then blink. 

ENGINE DC CIRCUIT BREAKER 
The generator's engine DC circuit is protected by a rocker 
type DC 20 amp breaker mounted on the control box (this 
also serves as an Emergency Stop Switch). Excessive DC 
current draw or DC electrical overload anywhere in the 
instrument panel wiring or engine wiring will cause the 
breaker to trip to the OFF position. In this event, the DC 
power to the ECU will be interrupted, stopping the generator. 
No panel LED will illuminate. Check and repair the source 
of the problem. After repairing the fault, reset the breaker and 
restart the generator. 
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ENGINE ADJUSTMENTS 

SPARK PLUGS 
·The spark plugs should be cleaned and re-gapped after the 
first 50 hours of break-in operation. Then replace the spark 
plugs every 250 hours of engine operation. Spark plugs play 
an important part in the LOW CO system operation. 

A WARNING: Do not remove the spark plugs while 
the engine Is hot. Allow the engine to cool before 
removing them. 

SPARK PLUG GAP: 0.28- 0.31in (0.7- O.Bmm) 
SPARK PLUG TORQUE: 10 -15 lb-H (1.5- 2.31 Kg-m) m) 

NOTE: Loctite Anti-Seize applied to the threaded portion of 
the spark plugs will retard corrosion, making future remova_l 
of the spark plugs easier. · 

INSPECTING 
mE SPARK 
PLUGS 

CHECK FOR CARBON 
Bf!IILD UP AND BURNING 

~· 
:: t GAP 

f 

DRIVE BELT ADJUSTMENT 

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

The 22.5Kw and 20KW generators have two drive belts, one 
drives the DC alternator and the-other drives the raw water 
pump. The tension adjustrrient procedure for both belts is as 
follows: 

A WARNING: Never attempt to check or adjust the 
drive belt's tension while the engine Is In operation. 

1. Remove the belt guard. 

2. To adjust the DC alternator drive belt, loosen the pivot 
bolt and adjusting arm bolts. 

To adjust the raw water pump/fresh water pump drive 
belt, loosen the two raw water pump mounting bolts. 

3. With the belt(s) loose, inspect for wear, cracks and frayed 
edges, and replace if necessary. · 

4. To loosen or tighten the DC alternator drive belt, slide the 
alternator in or out as required, then retighten its two 
mounting bolts. 

To loosen or tighten the raw water pump/fresh water 
pump drive belt, slide the raw water pump in or out as 
required, then retighten its mounting bolts. 

5. The drive belts are properly adjusted if it can be deflected 
no less than 3/8 inch (lOmrn) and no more than 112 inch 
(12Illll}) as the belt is depressed with the thumb at the 
midpoint between the two pulleys on the longest span of 
the belt. 

NOTE: Maintain a 22 lb pressure to the belt's outer face 
for proper belt operation. Spare belts should always be 
carried on board. 

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

7. Replace the belt guard. 
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INSPECTING IGNITION COMPONENTS 

HIGH TENSION CORDS (IGNITION WIRES) 
Check all the high tension ignition wires every 500 operating 
hours and replace after 1 ,000 hours of engine operation. 
High engine compression temperatures will lead to the 
deterioration of the wires. 

Check the resistance of each wire. Do not pull on the wire 
because the wire connection inside the cap cap rimy become 
separated or the insulator may be damaged. When removing 
the wires from the spark plugs, grasp and twist the molded 
cap, the pull the cap off the spark plug. 

LEAD WIRES (HIGH TENSION LEAD) INSPECTION 
1. Measure the resistance of each lead, using an ohmmeter. 

If not as specified, replace the hi~h-tension lead. 

No.I lead 2.57- 6.65 k.Q 

No.2 lead 3.53- 8.89 k.Q 

No.3 lead 4.10-10.23 k.Q 

No.4 lead 5.26-12.92 k.Q 

Center lead 5.02-12.36 kQ 

IGNITION COIL 
Primary Coil Winding: Measure the resistance at the 
primary coil using an ohmmeter. If I)Qt speaified, replace the 
ignition coil. SPECIFICATION (20"C (&lrf) 

o.a1-0.99 a 

Secondary Coil Winding: Measure the resistance at the 
secondary coil using an ohmmeter. If not specified, replace 

the ignition coil. SPECIFICATION (20"C (&SOF) 
1D.4 ·15.61Ul 

IGNITER 
Igniter Integrated with Distributor: Connect the igniter as 
shown in the illustration below. The will test the electrical 
current as it floes through the ignition coil. Place a metal 
instrument, such as a screwdriver, near the middle of the 
pick-up of the igniter. The electrical current is interrupted and 
sparks are generated in the three- wire gap. The igniter unit is 
satisfactory if sparks are generated. 

GROUND THE BACK 
"4---r'· SIDE OF THE CASE 

· THREE-WIRE 
GAP 10n\m (0.39in) 

Pick-Up Coil: Measure the resistance using an ohmmeter. If 
not as specified, replace the pick-up coil. 

RESISTANCE: 900 • 1200 

ASSEMBLY 
Assemble the distributor by reversing the disassembly steps 
and pay attention to the following points. 

1. After putting the oil seal into the body, coat the lip of the 
seal with grease. 

2. Adjust the air gap illustrated to 0.8 mm (0.03 in). 

Engine$ & Generators 
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LUBRICATING SYSTEM 

DESCRIPTION 
The lubricating system is a pressure feeding system using an 
oil pump. The engine oil is drawn from the oil sump by the 
oil pump, which drives the oil, under pressure, through the 
oil filter and various lubricating points in the engine. The oil 
then returns to the oil sump to repeat the continuous cycle. 
When the oil pressure exceeds the specified pressure, the oil 
pushes open the relief valve in the oil pump and returns to 
the oil sump, keeping the oil pressure within its specified 
range. 

OIL FLOW DIAGRAM 

LUBRICATION TROUBLESHOOTING 
OIL LEAKAGE: 

OIL PRESSURE 

Loose drain plug. 
Faulty seat at oil pan and cylinder block. 
Damaged cylinder head cover. 
Loose oil pump body bolt, cylinder head 
cover bolt, or oil pan bolt. 
Damaged front housing gasket or cylinder 
head gasket. 
Faulty oil filter: 
Loose oil filter: 
Loose or damaged oil pressure switch. 

DROP: Oilleak 
Insufficient oil 
Worn and/or damaged. oil pump gear 
Worn Plunger (inside oil pump) or 
weak spring 
Clogged oil strainer 
Excessive lubrication clearance 
be.tween. main bearing and connecting . rod. 

. OIL PRESSURE SENSOR 
An oil pressure sender #049197 is fitted to the engine oil 
gallery. This sends a voltage .signal to the control'ECU that 
it interprets a8 oil pressure. Should this voltage signal fall to 
a present value, the ECU will shut the unit down and 
illuminate the oil pressure LED on the control panel .. 

Thst the sensor' by checking resistance (at re$t): 
.· SENDOR AND SWITCH TORQUE · 9 ·13 ft·lb (1 :2 ·1.8 m·ka) 

Ohm VALUE 240·270 

LOW OIL .PRESSURE 
the 6pecifted safe minimum oil pressure is 4.3 + 1.4 psi 
(0.3 -0.1 kglcml). A gradual loss of oil pressure usually 
indieates worn bearings: For additional information on low · 
oil pressure readings, see the engine troubleshooting c~art. 

TESTING O'L PRESSURE 
To test the oil pressure, remove the h~x plug from the oil 
manifold and install a mechanical oil pressure gauge in its . · 
place. After wanning up the engine, set the engine speed at 
1800 rpm S!ld read the oil pressure. · 
OIL PRESSURE BETWEEN 50 AND 60 PSI AT 1800 RPM' 

TESTIRG OIL PRESSUfl~ 

/'¥tiTIWESTERBEKE 
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SCHRADER VALVE 

TO 

ELECTRONIC FUEL INJECTION (EFI) 

AIR TEMPERATURE FUEL PRESSURE REGULATOR 

THROTTLE BODY 

HEATER 

STEPPER MOTOR . 

PCV VALVE 

MAP SENSOR 

;::iliii;;;;;iliii;;-.._ NOTE: FAILURE TO KEEP CLEAN THE AIR SCREEN/FLAME ARRESTOR 
---- WILL RESULT IN A HIGH INTAKE MANIFOLD VACUUM THAT CAN 

COOLANT FEED 

DESCRIPTION 
The above illustration shows the throttle body assembly 
attached to the intake manifold. 
An electronic control unit (ECU) controls the fuel injection 
and throttle actuator. 
The ECU is supplied with electrical signals it interprets as 
engine operating conditions from sensors that monitor intake 
air temperature, engine coolant temperature, map sensor 
(intake manifold absolute pressure), engine rpm, battery 
voltage and distributor cam signal. 
The ECU interprets this information to determine the 
appropriate injector pulse rate and throttle opening position. 
A high pressure fuel pump supplies fuel to the area around 
the injector and regulator maintains the fuel pressure in that 
area at 35 - 40 PSI. 

The injector is a solenoid operated pintle valve that meters 
fuel into the intake manifold depending on engine operating 
conditions and generator amperage load as determined by the 
ECU. 

DRAW ENGINE LUBE OIL INTO THE INTAKE ANO BE CONSUMED 
BY THE ENGINE THROUGH THE PVC CRANKCASE VENTING VALVE. 
CLEAN THIS SCREEN ON A REGULAR BASIS. 

Air flow into the intake manifold is through the flame 
arrester/air filter and is controlled by the ECU operation 
of the throttle plate via the stepper motor. Throttle plate 
positioning for proper air flow into the engine is 
accomplished through the ECU interpretation of the engine 
operating conditions. The Schrader valve is used to 

· monitor/check fuel pressure around the fuel injector and to 
bleed air from that area after fuel system servicing. 

DIVERTER VALVE 
The diverter valve mounted on the electric fuel pump shown 
in the illustration must be replaced every 1 ()()() operating 
hours. 

AIR SCREEN I FLAME ARRESTER . . . . 

The air screeh/ flame arrester should be inspected and 
cleaned. Inspect the rubber sealing and replace if worn or 
crac'ked. Clean the screen in a water soluble clean~ ~ch as 8unJc. 

'9Y' WESTERBEKE - . 
Engines & Generators 
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COMPONENT TESTING 

GENERAL 
All DC voltage measurements are made to the engine battery 
negative ground point unless specified otherwise. In making 
test measurements, make sure that a good ground for the 
meter is established, preferably the point where the negative 
battery is connected to the engine. Battery positive voltage is 
indicated as B+ and should measure no less than 11.5 volts. 
AC voltage measurements should be made with a true RMS 
AC meter to insure accuracy. 

GROUND AND 8(+) 
CONNECTIONS 

RELAYS 
The relays used in the control system have coils which are 
polarized by the fact that they have internal free wheeling 
suppression diodes across them. Relay coil terminal 86 must 
be maintained(+), terminal85H. The relay coil is rated 12V 
DC, and the coil resistance is typically 85 ohms. With B+ on 

· terminal 86, direct grounding of terminal 85 is permissible 
for testing purposes. 

RELAYS 

ATTACH WIRE 
FROMB+ 

TYPICAL RELAY ARRANGEMENT 

Engines_.& Generators 
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85 
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TESTING THE RELAYS 
TERMINALS 

87 87 

-~ 

RELAY INTERNAL DIAGRAM 
REFER TO THE TROUBLESHOOTING 
CHART IN THIS MANUAL FOR 
ADDITIONAL RELAYTESTS 



COMPONENT TESTING 
TESTING OXYGEN SENSORS 
Two oxygen sensors are used in the EFI system. A narrow 
band sensor on the exhaust inlet side of the catalyst and a 
wide band sensor on the exhaust discharge side of the cata­
lyst. These sensors monitor engine operation that the ECU 
interprets and adjusts air/fuel ratios accordingly. 

TESTING THE OXYGEN SENSORS IN A STATIC 
MODE 
Narrow .Band Sensor: Unplug the sensor from the engine 
harness. Locate the 2 white pin leads, measure across these 
two pins with an ohm meter. 

Resistance Value 2.0-4.0 OHM (approximately) 

There should be no continuity between either of the two 
white lead pins and the black or grey lead pins. 

Wide Band Sensor: Unplug the sensor from the engine 
harness. Locate the red pin lead and the vacant black pin 
lead. Measure across these two pins with an ohm m,eter. 

Resistance Value 110.0 - 130.0 OHM (approximately) 

No continuity should be found between these two pins and 
any of the other four. 

Sensors not meeting these tests are presumed faulty. care 
should be taken when installing a replacement sensor. Do not 
scratch, damage, or handle the sensor end in any way. 

TESTING RESISTANCE 

NARROW BAND SENSOR 
PN: 049076 

TESTING RESISTANCE 

WIDE BAND SENSOR 
PN:049077 



COMPONENT TESTING 

MAP SENSOR 
The Manifold Absolute Pressure (MAP) sensor is a solid 
state pressure transducer which measures the intake manifold 
pressure (vacuum). It derives its operating power 
( +SV, Pin 4; Gnd, Pin 1) from the ECU and receives power 
only when ~he ECU is in an on state. Its output (Pin 3) is 
measured to ground. 
Typical output voltages are as follows: EFI 

Generators 
Map Sensor •• Voltages 20/22.5Kw 
Pin 4 (sig) to Gmd (at rest) __________ o VDC 

Pin 4 (sig) to Gmd (prime delay in start mode) 4.058 VDC 
Pin 4 (sig) to Gmd (running 1800 rpm no AC load) 1.300 VDC 

(typical) 

Pin 3 (+SV) to Gmd (at rest) _________ ---.:0 VDC 

Pin 3 (+SV) to Grnd (prime delay in start mode) 4.999 VDC 
Pin 3 (+SV) to Gmd (running 1800 rpm no AC.load) 5.014 VDC 

(typical) 

EFI Generators 
Map Sensor •• Resistances All Models 
Pin 1 (gmd) to Pin 2-----------1.90 
. Pin 1 (gmd) to Pin 3 5.90 
Pin 1 (gmd) to Piil4 . 5.30 

FROM ENGINE 
GROUND 

MEASURING EXHAUST BACK PRESSURE 
Exhaust systems normally produce resistance to the flow of 
exhaust gases, causing back-pressure. Back-pressure must be 
kept within a certain limit. Check the back-pressure before 
the generator is put back into service. 
To test the exhaust pressure, connect a PSI tube to the 
exhaust port on the exhaust elbow and read the gauge. 

Check the exhaust back-pressure before the generator is put 
into service. Measure the back-pressure after the engine has 

. reached its normal operating temperature, and at the point 
where it is about to reach its rated load at either 1500 rpm 
(for 50Hz applications) of 1800 rpm (for 60Hz applications). 
Back-pressure should not exceed 1.5 psi )o.ll kg/cm2). 

NOTE: High exhaust system back-pressure will affect the 
operation of the Inw CO system. 

Engines & Generators 
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COMPONENT. TESTING .. 

TESTING THE MAGNETIC PICK UP COIL 
Test the magnetic pick-up AC voltage output while crank­
ing. Voltages are listed below. 

Test the magnetic pick-up coil winding in a static 
mode.Resistance values are shown below., If the AC output 
voltage is not present or lower than listed and the resis­
tance value of the coil winding is correct, debris maybe 
insulating the MPU tip end. remove the MPU and examine 
and dean the tip end of debris. · 

Coil winding resistance being lower or not present would 
damage the MPU. ' 

NOTE: Carefully follow the installation instructions 
provided with the new MPU. 

Speed Sensor Test Values Voltage 
(while cranking) 

20,22.5 Kw EFI -1.26 VAC 

Resistance (at rest).· 950-10000 (all models) 

NOTE: The AC signal produces by the MPU will be greater 
the closer the MPU is positioned to the flat of the ring 
gear tooth and weaker the farther away from the tooth. 

TESTING THE FUEL PRESSURE ·puMP 
Testing the fuel pumps in a static mode. Check for integrity 
of the pump winding. Unplug each pump from the engine 
harness and check the resistance value of the winding. 

The lower pressure pump should produce 8-10 psi of pressure 
when operating measured at the Schrader valve on the fuel 
cell. The high pressure pump should produce 35-40psi of 
pressure when operating measured at the Schrader valve on 
the throttle body. 
Fuel Pump Resistance (at rest) 3.5 - 14.5 Ohms 

High Pressure 1.5 - 2.0 Ohms 
Low Pressure 9.0 • 13.0 Ohms 

There should be no continuity between the metal case and 
either terminal of the plug connector. 

TESTING FUEL 
PUMPS 

FUEL CELL 
(PUMP FILTER) 
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COMPONENT TESTING 

STEPPER MOTOR 
The throttle plate rotary stepper motor operates on a low DC 
voltage supplied from the ECU. There are two independent 
operating coils in the stepper motor. Each coil resistance is 
typically 2.61 ohms. 
A resistance value test only should be performed on the 
stepper motors two coils. Do not apply 12VDC to these coils 
as it will damage the coils. 
Check the resistance value of each coil between coil #1 (blue 
and red) and coil #2 (black and green). 
There should be no continuity found between any of the coil 
connectors and the metal case of the stepper body. 

STEPPER MOTOR 

FUEL INJECTOR 
The fuel injector has no polarity and operates on 12 VDC. 
The coil resistance is typically in the order of 14 to 16 ohms. ~ 
The positive wire to the injector is supplied power through 
the contacts of relay K2, which is off when the engine is not 
running. To test the injector, disconnect its cable connector 
and connect a ground wire to one of its input pins. Connect 
a wire from a point of B+ and repeatedly touch the other 
input pin. When touched, a low audible click should be 
perceptible; if not, resistance test the coil. If okay, the injector. 
may be assumed to be functioning electrically. However it· 
could be clogged. If in doubt, replace the injector. 

A LOW AUDIBLE.· 
CLICK SHOULD 
BE HEARD. 

TESTING RESISTANCE 

TESTING SYSTEM FUEL PRESSURE 
Connect a fuel pressure test gauge to the Schrader valve on 
the throttle body as shown and run the engine. Pressure 
readings should indicate 35 - 40 psi. 

Pressure gauge kit MT 337B "SNAP -ON-TOOL" is specifi­
cally designed for fast accurate testing of fuel pressure for 

, Schrader test ports. 

Engines & Generators 
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COMPONENT TESTING 
AIR, COOLANT, AND WATER HEATER 
TEMPERATURE SENSORS 
These three sensors contain as their sensing elements 
identical negative temperature coefficient (NTC) 
thermistors whose internal resistance inversely changes to a 
change in temperature (i.e., temperature increase, resis­
tance decrease). The thermistors nominal resistance value 
at no F (25° C) is 10,000 ohms. When the ECU is in an 
on state, the thermistors (-) lead is connected to ground, 
and its ( +) lead is connected to the ECU and then through 
a fixed series 10,000 ohm resistor to the +5V power 
source. Therefore, the voltage at the thermistors ( +) lead 
should be approximately +2.5 volts at a temperature of 
no F and decreases to a voltage of approximately +.25V at 
220° F. The voltage - temperature relationship however, is 
not linear over this range and therefore it should only serve 
as an indicator that the thermistor is functioning. 

Resistance Values (at room temperature) 

Air Temperature Sensor- 10,0000 
Coolant Temperature Sensor - 10,0000 

Generally, the thermistor may be assumed to be good if 
there is a perceptual resistance change for a corresponding 
temperature over· the indicated range, otherwise replace the 
sensor. 

INTAKE HEATER ELEMENT 
An intake heater is located in the air inlet area of the throttle 
body on all four cylinder models. the heater operates to warm 
incoming air on a cold engine start and in adverse cold 
operating conditions. 

Testing (static) the Heater Element 
Unplug the heater from the engine harness. Put the ohmmeter 
probes across the two heater plug pin contacts. 

Resistance Value 1.5 - 2.5 OHM (approximately) 

There should be no continuity between either of the two pin 
contacts and the metal case of the element. 

Overspeed shutdown 
The ECU is monitoring engine rpm from an AC signal sent 
to it from the MPU (Magnetic Pick-up) positioned over the 
flywheel ring gear teeth. Should the engine speed cause the 
MPU to generate an AC voltage indicating an overspeed con­
dition:. The ECU will shut the engine down and illuririnate 
the overspeed fault LED on the control panel. Likewise with 
an under-speed, the ECU will shut the unit down and the 
LED will flash. . 

· LED DISPLAY 
·pc BOARD . 
(INTERIOR 
VIEW) 
PN:045369 
LED FAULT 
INDICATORS 
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EFI GENERATOR ELECTRICAL TESTING VALUES 
DEVICE AND CONDITION 

oltage (while cranking) (AC Volts) Speed Sensor-Vi 
Speed Sensor­

Distributor-Vo 
Red (ECU) and 
Red (ECU) and 
Blue(-) and B1 
Black/White ( + 
Blue(-) and En 
Red (ECU) and 

Resistance (at rest) (in Ohms) 

ltages (in AC volts) 
Black/White ( +) 

· Blue(-) 
ack/White ( +) 
) and Engine Ground 
gine Ground 
Engine Ground 

esistance (in Ohms) Distributor-R 
Red (ECU) and 
Red·(ECU) and 
Blue(-) and B 
Black/White(+ 
Blue(-) and En 
Red(ECU) an 

Black/White ( +) 
Blue(-) 

lack/White ( + ) __ 
) and Engine Ground 
gineGround 

d Engine Ground . 

oltages (in DC Volts) 
ound (at rest) 
ound (prime delay in start mode). 

.. 

Map Sensor-Vi 
Pin 4 (sig) to Gr 
Pin 4 (sig) to Gr 
Pin 4 (sig) to Gr 
Pin 3 (+5V) to 
Pin 3 (+5V) to 
Pin 3 (+5V) to 

ound (running 1800 rpm no AC load) 
Ground (at rest) 
Ground (prime delay in start mode) 

. Ground (running.1800 rpm no AC load) 

esistance (in Ohms) Map Sensor-R 
Pin 1 (gmd) to 

· Pin 1 (gmd) to 
Pin 1 (gmd) to 

Pin2 
Pin3 
Pin4 
Element in Ohms 

.. 

ture Sensor (room temp:)in Ohms 

Intake Heater 

Air Tempera 

Water Tempe 

Oil Pressure 

rature Sensor (room temp.)in Ohms 

Sensor (at rest)in Ohms 
' .. 

Stepper Moto r (at rest)i'n Ohms 
Black and-Ore 
Red andBiue 

en 

r-Resistance (in Ohms) Stepper Moto 
Purple: Part #4 
Blue: Part #4 
Black: Part #4 

2221 
8921 

9556 

---

elay (between terminal 86 and 86)in Ohms K1,2,or3R 

MandoAlter 
B+ (typical at 
B+ (typical w 
At Excitation 
At Excitation 

nator-part #39139 (in DC Volts) 
rest) 
bile running) 
(typical while running) 
(at rest) 

Fuel Pump in 
Low Pressure 
High Pressure 

Ohms 

Note: * Approximate Voltages 

GENERATOR MODELS 
All Models 5.0/6.5Kw . 8,10,12.5.14Kw 

~ 
1.33 0.98 

950-10000 

·.- 0.55 0.441 
0.44 .0.44_--:-"·-

------ 0 0 
-- 0.072~ 0.011 

0 0 
·- 0.60. 0.45 ________ 

r-None (open) 
None (open) 
None (open) 
None (open) 
None (open) 
None (open) 

0 0 
--··-~ 

4.089_ r-4.05 
1.73!.____ r- 1.25* 
0 0 ·--
4.997_ r-4.997 
5.005!__ r-5.003• 

1.90 
5.90 
5.30 

r-1.5- 2.50 

10,0000 

1o,oooo· 

2450 

2.6Hl 
2.610 

14.550 
12.500 

8~0. 

12.7 
14.1 
13.4 
0 

1.5-2.00 
9.0- 13.00 
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20/22KwEFI ., 
1.26 

0.253 
;---0.177 

0 
0' 
0 

r-0.277 

0 
4.056 
1.300* 

_o 
4.999· 
5.014* 

14.550 

860 

12.7 
14.5 
i3.6 
0 



20KW and 22.5KW SBEG GENERATOR 
WIRING DIAGRAM #49232 
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20KW AND 22.5KW SBEGA GENERATOR 
WIRING DIAGRAM #53467 
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REMOTE START/STOP PANEL WIRING 
SCHEMATIC #49209 

#18 ORG 

#18 GRN 
l~f---. #18 WHT/BLK/RED 

D . 
2 I ·A a. 

I 2 4 0 
1-II 9 IJ) #18 WHT/BLK/BLU 

D 
I h 

3 2 

#20 WHT/BLK/BRN 
6 @ 

#?0 WHT/BLK/YEL 
9 4J 

#20 WHT/BLK/GRY ~ 
#20 WHT/BLK/GRN 

PART NO. 491.47 

a 
I 

4 

7 

I VIEWED FROM WIRE SIDE 

rs9 rs9 r49 n9 
!o.s. E.T.Iw.r.lo.P.I 

T2 
I 

,....... I - .__,.. 

I 0 

3 POSITION STOP START 

START/STOP SW. z 9 

CENTER OFF 

1 1 
2 3 

> a.. :;; 
"' 0 - .... <( . V) 1--

V) 

Tl 

/"""1 

'--' 
#18 WHT/BLK/RED 

AVAILABLE FROM YOUR WESTERBEKE DEALER. 
WIRING HARNESS EXTENSIONS: 

15 FT. PART NO. 49201 
30FT. PART NO. 49211 
50 FT. PART NO. 49667 
75FT. PART NO. 49668 
100FT. PART NO. 49669 

O.P. W.T. E.T. O.S. 

RUN 
INDICATOR 

~ 
5 6 8 9 

0 
V) "- "- w 
V) :>: :>: w 
w w ~' Q. 

"' 1-- 1-- V) 

a. 

" :t: ·cr 
--' z X w 

0 w w > 
0 
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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 
commonly used on easy-starting loads, such as washing 
machines, or where loads are applied after the motor is 
started, such as small power tools. Because they require 5 
to 7 times as much current to start as to run, their use should 
be avoided, whenever possible, if the electric motor is to be 
driven by a small generator. Capacitor and repulsion­
induction motors require from 2 to 4 times as much current 
to start as to rlm. 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 

(AMPERES) 
STARTING 

(AMPERES)· 
1/6 3.2 6.4 to 22.4* 
1/4 4.6 9.2 to 32.2* 
113 5.2 10.4 to 72.8* 
1/2 7.2 14.4 to ?9.2* 
3/4 10.2 20.4 to 40.8* 
1 13 26 to 52 

-
*NOTE: In the above table the maximum Amps for Starting is 
more for some small motors than for larger ones. The reason 
for this is that the hardest starting types (split-phase) are not 
made in larger sizes. 

Because the heavy surge of current needed 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, tum 
off all other electrical loads and, if possible, reduce the load 
on the electric motor. 

REQUIRED OPERATING SPEED 
Run the generator first with no load applied, then at half the 
generator's capacity, and finally loaded to its full capacity as 
indicted on the generator's data plate. The output voltage 
should be checked periodically to ensure proper operation of 
the generating plant and the appliances it supplies. If an AC 
voltmeter or amp meter is not installed to monitor voltage 
and load, check it with a portable meter and amp probe. 

NOTE: When the vessel in which the generator is installed 
contains AC equipment of 120 volts only, it is recommended 
that the generator's AC temtinal block be configured to 
provide one 120 volt A C hot leg for the vessel's distribution 
panel. This will ensure good motor stm1ing response from the 
generator. 
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Ge"erator Maintenance 
• Maintaining reasonable cleanliness is important. 

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

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

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

• The drive discs on single 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 
comers 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, inspect the bearing and shaft for 
wear. Repair must be made quickly or major components 
will rub and cause major damage to generator. 

AC CIRCUIT BREAKER 
The AC Breaker is mounted on the control box. This is 
where the AC connections from the ships service connect to 
the generators AC output. The breaker helps protect the 
generator from an amperage overload. Should an overload 
occur, the breaker will trip, disconnecting the AC amperage 
load from the vessel. The breaker must be manually re-set to 
re-connect the ships service. 
Disconnect this breaker when performing 
maintenance/repair to the generator. 
Breaker Part no. 

20Kw. ...... #042300 22.5Kw. ...... #039493 
16Kw. ...... #042718 18Kw. ......... #052606 



THE SBEG GENERATOR 
SINGLE AND THREE PHASE 

DESCRIPTION 
This generator is a four-pole, brushless, self-excited generator 
which requires only the driving force of the engine to produce 
AC output. The copper and laminated iron in the exciter stator 
are responsible for the self-exciting feature of this generator. 
The magnetic field produced causes an AC voltage to be 
induced into the related excitor rotor windings during rotation. 
Diodes located in the exciter rotor rectify this voltage to n<; 
and supply it to the windings of the rotating field. This creates 
an electromagnetic field which rotates through the windings of 
the main stator, inducing an AC voltage which is supplied to a 
load. An AC voltage is produced in the auxiliary windings of 
the main stator and is, in turn, supplied to a voltage regulator. 
The regulator produces a DC voltage to further excite the 
exciter stator windings, enabling the generator to produce a 
rated AC output. The voltage regulator senses AC voltage out­
put and adjusts DC excitation to the exciter stator winding 
according to amperage load the generator is furnishing to 
maintain a constant voltage output. 

HUB 

CIRCUIT BREAKER . 

CIRCUIT BREAKER 
A circuit breaker is installed on all WESTERBEKE 
generators. This circuit breaker will automatically disconnect 
generator power in case of an electrical overload. The circuit 
breaker can be manually shut off when servicing the 
generator to ensure that no power is coming into the boat. 

PTO 

GENERATOR 
HOUSING 

GENERATOR 
BACK END 

/..,.,IWESTERBEKE 
l Enfilnes & Generators 
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VOLTAGE REGULATOR ADJUSTMENTS 
Description 
The voltage regulator is an advanced design which ensures 
optimum AC alternator performance. It is equipped with 
complete protection circuitry to guard against operating 
conditions that could be detrimental to the AC alternator. 

Volts 

BUS FUSE 
PROTECTS THE REGULATOR BOARD 
FROM AN ELECTRICAL OVERLOAD 

This potentiometer is used to adjust output voltage. At proper 
engine operating speed the output voltage should be held at 
±1% from a no-load condition to a full rated generator output 
and from power factor 1.0 - 0.8 with engine drive speed 
variations up to -6%. Prior to starting the engine, turn the 
VOLT and STAB trimmers (using a mini phillips screw­
driver) fully in a counter clockwise (Minimum) direction 
until you feel them hit their stops. Tum the AMP and HERTZ 
trimmers completely clockwise (Maximum) in the same 
manner. With the generator running at no-load, at normal 
speed, and with VOLT adjust at minimum, it is possible that 
output voltage will oscillate. Slowly rotate the VOLT 
adjust clockwise. The voltage output of the alternator will 
increase and stabilize. Increase the voltage to the desired 
value. In this situation, only the green LED will stay lit. 

red '­
"' ;:a green '-
__, yellow L-

Hertz 
Amp 
Slab 
Volt 

VOLTAGE REGULATOR DIAGRAM 

Stability 
This potentiometer permits vruiation of the regulator's 
response to generator load changes so as to limit 
overcompensation and obtain a minimum recovery time to 
the normal voltage output. 

In order to adjust the regulator stability the alternator must be 
running at no-load and the output must be monitored. 
Turn the STAB adjust slowly clockwise until the voltage 
starts to fluctuate. At this point rotate the STAB adjust 
counterclockwise until the voltage is stable within 1 or 2 
tenths of a volt. 

Amp-Hertz 
These two adjustments are used in conjunction with the two 
protection circuits iri the voltage regulator that are indicated 
by the illumination of a colored LED lights. 
1. Delayed overload protection (yellow LED). 
2. Low speed protection (red LED). 
Both systems have an intervention threshold which can be 
adjusted usl.ng the respective potentiometer. Each of the two 
circuits are able to cause an adequate reduction in excitor 
voltage to safeguard the excitor windings and prevent their 
overheating. 
The overload protection.system has a delay which permits 
temporary overloading of the generator during times such as 
motor start-up or other similar load surge demands. The 
regulator also has a third LED (green), that glows during 
generator operation to indicate con·ect operation of the 
regulator with the generator. 

Engines & Generators 
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INTERNAL WIRING SCHEMATICS 
3 PHASE TWELVE WIRE RECONNECTABLE 

r-------, r STATOR-. 

I I 
EXCITER STATOR,----+--------, 

1

1 1
1 EXCITER 1

1 ROTOR FIELD I 
ROTOR. I 

I + I I 

I J 
.J 

I I 
I 1 
I I 
I 

! ~ 

: 3 

l 4 

: 5 

: II 

7 

·a 
L _....., ___ ..I 

' REGULATOR 

BWE 

AC VOLTAGE CONNECTIONS 
NOTE: IF WIRING FOR 50 HZ., THE .60 Hz. 
- JUMPER MUST BE REMOVED FROM 

THE REGULATOR. 

L1 0 
2+3 

L2 0 
6+7 

N 

L3 o A4,8,+12 
-.__,;::___;1.:;..0 +:....;1_,1 y 
"SERIES Y" 
480V/60 Hz. 
380V/50 Hz. 

"DOUBLE DELTA" 8-11 2-3 6-9 
0 o. 

3WIRE 
120-240V/60Hz 1 10 5 12 .7 4 

115-230V/50Hz 
L1 N L2 

L1 

L2 

L3 

"PARALLEL Y" 
208V-120V/60 Hz. 

8-11 
0 

0 
1 ~0 

N 

I.....,.IWESIEiRBEKE 
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~ 
5 12 

I : ~~ ! 
: : 1~ 

: : B'AC 
. 1 TERMINAL 

: : 6 BLOCK 
5 

: : ~ 
2 
1 

FUSE 
&.3 AMP ROTE: This fuse 

may be located 
on the regulator. 

L1 0 
2+3 

L2 0 
6+7 

6-9 "DOUBLE DELTA" 0 
2WIRE 

7 4 240V/60Hz 
230V/50Hz 

L1 



BE TROUBLESHOOTING/3 PHASE 
NOTE: AC GENERATOR TROUBLESHOOTING MUST 

BE PERFORMED wrrH ENGINE OPERATING AT 60 HER1Z. 

PROBLEM PROBABLE CAUSE 
No AC voltage output at no load. 1. Short or open in the 

main· stator winding. 
4. Short or open in exciter 

stator winding. 
2. Shorted Thermistor, 5. Short or open in rotating 

on exciter rotor. . field winding. 
3. Four or more shorted or 

open diodes on exciter rotor. 
Residual voltage produced at no load 1. Blown 6 AMP buse fuse 3. Shorted or open main 
15 - 20 volts AC. auxiliary· circuit feed to AVR. stator-auxiliary winding. 

2. Faulty voltage regulator. 
Low AC voltage output at no load 1. Open or shorted diodes in 3. Faulty voltage regulator. 
60 ... 100 VAC. exciter rotor 1 to 3 diodes. 

2. Open or shorted exciter 
rotor winding. 

High AC output voltage 1. Faulty voltage regulator. 
150 VAC or higher. 
Unstable villtage output. 1. STB pod on regulator 2. Faulty voltage regulator. 

needs adiustment. 
AC voltage drop under load 1. Diode(s) on exciter rotor 
60 -100 volts AC. breaking down when load is 

applied (inductive) 1-3 diodes. 

BE GENERATOR WINDING RESISTANCE VALUES (IN OHMS) 

SINGLE PHASE . 20 & 22.5 
EXCITER STATOR ___________ 18.06_ 

EXCITER ROTOR _a - b 0.68_ 
b-e a68_ 

ROTATING FIELD----------1.75_ 
MAIN STATOR __ :t - 2 ________ 0.05_ 

3- 4 ________ 0.05_ 

AUXILLARY WINDING 1.19_ 

THREE PHASE 20 & 22.5 

EXCITER STATOR __________ 1820 

EXCITER ROTOR_ a- b 0.7 
b-a 47 

ROTATING FIELD __________ 2.01 

MAIN STATOR 0.06 (each winding) 
AUXILLARY WINDING 0.98 

f"'ffttTlWESTERBEKE . 
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INTERNAL WIRING SCHEMATICS 
SINGLE PHASE 

,.------------., 

L-

EXCITER STATOR 

.. -----~----------~ 
I I ROTOR FIELD I 
I EXCITER I I 

ROTOR. 1 I 
I I + I I 

~ .... ~a~~ 1 

~ .... ~b~l~ I 
I, 
I 
I 

I I I 
L-----~-----~~---~ 

- - - - - - - - - J 6.3 AMP 

w = .... 
"' 

FUSE 

BLUE 

RED 

RED 

·RED 

,.... ______ 1 

I STATOR 1 

1 I RED 

I 
I 

RED 

~~~DINGS_._ ___ J ® 

RED 

w~ 

FUSE 
6.3 AMP 

NOTE: This fuse 
may be located 
on the regulator. 

® 
U1 

GREEN 

AUXILLIARY CIRCUIT VOLTAGE 

V1 

AC 
TERMINAL 
BLOCK 

BLACK 

21.5VAC NO LOAD TO Zl.2VAC FULLY LOADED 

EXCITER CIRCUIT VOLTAGE 
8.0VDC NO LOAD TO 17.0VDC FULLY LOADED 

r------------., 
I 

EXCITER STATOR 

.I 
I 
I 
I 

YEllOW 

THREE PHASE 
6 WIRE RECONNECTABLE 

r------, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

!!LACK 
1 STATOR l 

BlAcK 
I 
I 

,. - -- - -:-ROTOR FIELD-- - - -., w -· ~~-i-11-•lllil-i--~~---

. I 

I 
L-

6 
..J 
..J .... ,_ 

ExCITER : 
ROTOR 1 THERMISTOR GREEN 

RED 

. I 
a +· 

: DIODES 

-----~-------------------J 

BtU£ 
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It 
I 
I 
I 
I 
I 
I 
I 

GREEN 

RED 

I 
I 
I ____ J 

AUX 
WINDINGS 

FUSE 
6.3 AMP 

NOTE: This fuse 
may be located 
on the regulator. 

Ul 

AC 
VI TERMINAL 

BLOCK 

WI 



L2 

GENERATOR AC VOLTAGE CONNECTIONS 
BE THREE PHASE 6 STUD /12 WIRE TERMINAL BLOCKS 

NOTE: For output leads from the AC terminal block used terminal ends for 1/4" studs that 
accept multi-strand copper wire sized for the average ratingftom the hot lead connection. 

0 
2+3 L1 L1. -. . . 

0 
6+7 

L2 0 
6+8 

L2 

L3 0 N L3 L3 0 .. 
9 10+11 ~ 4+8 

~ 12 

''SERIES Y" -
480V/60HZ 

. 38DV/50Hz 

"PARALLEL Y" 
· .208V/60Hz 

190V/50Hz 

"SINGLE PHASE" ' 

L1 L2 

·· "DOUBLE DEI.TA'' . 
4+7 1 +10 

120. ~ 240V/60Hz · o 
115~230V/50HZ. 6 + 9 

(3 wire split single phase). 

0 
8+11 

10+11 0 
"SERIES DELTA''· 

. 240V/60Hz. 
''230V/50Hz. 

''SIN.GLE PHASE" 

L1 
4+7 

9+11 6+8 

"PARALLEL. DELTA'~~· 
120V/60Hz 

· 115V/50Hz 

eC:9 8?11 "DD_~~kS,£~~TA" 
. . 230Y/50H._t: .· 

lo . of (2 wire·~single phase) 

2+~ 3+12 0 

GENERATOR AC VOLTAGE CONNECTIONS ·BE SINGLE PHASE 

120Y·&OHZ 
AVR 

230V·50HZ 
I 

120/240V • 60 HZ 

N 
L2 · L1 

N i..1 

IW'IWESIERBEKE 
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.115V·5DHZ 

N 

0 
; 

0 

TERMINAL 
BOARD 

L1 N 



GENERATOR AC VOLTAGE CONNECTIONS 
AC VOLTAGE CONNECTIONS 
NOTE: The frame ground wire (white/green) must be 
properly positioned when changing the AC output 
configuration of the AC tenninal block. For making 
connections to the AC tenninal block, use tenninal ends for 
1/4 inch studs that will accept multi strand copper wire sized 
for the amperage rating from the hot lead connection. The 
frame ground wire is white or white with a green strip. It 
connects between the neutral stud and the ~enerator frame. 

Generator Frequency 
. Frequency is a direct result of engine/generator speed: 

1800 rpm= 60 hertz; 1500 rmp =50 hertz. 

NOTE: The white/green ground wire may be removed in those 
installations where the AC circuit has a separate neutral and 
ground circuit. This will prevent the unit from being a ground 
source in the vessel: · 

120/240V- 60Hz 

BE SINGLE PHASE· 

120V-60Hz 230V-50Hz 
AVA ___ _ AVA 

L1; 

20 KW BED SHOWN 

CIRCUIT BREAKER 
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0 0 

il' 
lAC 
!.BREAKER 

I 

-i1 

SBEG AC BREAKERS 
PART NUMBERS 
20.0 KW #042300 
16.0 KW #042718 
22.5 KW #039493 
18.7 KW #052606 



GENERATOR AC VOLTAGE CONNECTIONS 
DESCRIPTION 
The regulator is equipped with seven numbered terminals (0 
to 6) and their related brass jumpers. The illustrations show 
connection points and jumpers for the 3 phase configuration 
of the generator. The sensing leads connect between pin # 1 
and pin #2 on the AC terminal block and connection #2 and 
#0 on the voltage regulator board. 

NOTE: Series Delta requires the installation of a jumper on 
the regulator board between terminal B and 10. 

170.270 v 180 ·160 v 

BLK AVR 

CASE GNo· 

BLK AVR 

CASE GND 

U1 V1 

L1 L2 L3 GRN AVR 

U1 V1 

L1 , L2 L3 GRN GND 

--i.&o Hz BE THREE PHASE (SIX WIRE) __ _, 

3 PHASE VOLTAGE REGULATOR 

PARALLEL WYE (STAR) 

L·N -120 VAC 10 60Hz 
L·N -110 VAC 10 60Hz 

SERIES WYE (STAR) 

12 ~ 

~ 
W2tD. 

L·L- 450 VAC 30 60Hz 
L-N- 265 VAC 10 60 Hz 

BE THREE PHASE (TWELVE WIRE) 

/"'fN'IWESIE:RSEKE . 
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SERIES DELTA 

L·L- 240 VAC 30 60Hz 
L2, L3-N - 120 VAC 10 60 Hz 

A. SERIES DELTA- Note the 
repositioning of the ground 
lead from neutral to gener­
ator housing. 

J. Jumper using 110 AWG 
Wire. 



SHORE POWER TRANSFER SWITCH 

SINGLE LINE 120 VOLT SYSTEM 
GMaralor 

~ 

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

~~ 
~ · 230 VO~T/50 HERll TWO WIRE CONFIGURAnON· 

Ship to Shore.Swltch (3 Pole} 
PN 32b08 40 AmpS/Pole 
PH 32009 80 AmpS/Pole 
PN 32010 125 Amps/Pole 

·. PN 32133 200 Amps/Pole 

If the installe~ connects shore power to the vessel's AC 
circuit, this must be done by means of the Shore Power 
Transfer Switch. Set the transfer switch shown in the 
diagrams to the OFF position. This switch prev~ts 
s,imultaneous connection of shore power to generator output. 

Generator NOTE: This diagram shows connections for a· 
~ two wire, 120V system from the generator with 

- a three wire ·1 z'ov boat ~stem. 

~ 
..1 

- Ill .. .... 
:a: 
~ .... 
'! .. 
:::1 • z 

L -----. 120 VOLT/60 HZ THREE 

z 
a: e 

WIRE CONFIGURATION 

~ ... 
ID 

L2 

Notice the repositioning of the white wire ground load on the 
tenninal block to the generator case. 

.::.. 

i. 
::J 
0 
IC 

.CJ. 

·GENERATOR 

~ 
'N L1 

~ GENERATOR/SHORE 
:: SWITCH 
Ill 

~,.- ....... , 
.___(N-EUT-R-Al-)1'-15 ® ' @), ' ... _ .. .' 

_. SHORE 
GROUND \..L1 N) 

. t . 
SHORE POWER 

SHIP'S 
LOAD· 

- SHIP'S 
-GROUND 

Switching Shore· Power to Generator Power 

A CAUTION: HeaVY motor leads should be shut off. 
before switching shore power to gilntlrator power or 
vice-versa becaiiSe voltage surges Induced by switching 
with heavy AC loads on the vessel being operated may 
cause 'damage to ihtl exciter cln:ult components In the 
generator. 

A CAUTION: Damage to the generator can result If . ...... 
utility shore power and generato;· iiiltput 111e connected 
at u,e silme time. This type of genemtiJI damage Is not 
covered undet: the warranty; It Is the Installer's 
reSponsibility to make sure all AC connections are 
corrr1ct. 
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EXHAUST SYSTEM MAINTENANCE 

DESCRIPTION 
The catalyst is critical to minimizing exhaust emissions like 
CO. Any water intrusion into the engine's exhaust system will 
likely quickly compromise the proper operation of the catalyst. 

Westerbeke's exhaust system installation instructions dated 
July 2013 must be adhered to. 

NOTE: Water intrusion is not a product defect and is not cov­
ered under warranty, neither Wesierbeke:S normal 
product warranty nor the emissions specific warranty 
mandated by various reg~tlating authorities such as EPA 
andCARB. 

INSPECTION 
Maintenance· of any components affecting the flow of air into 
the engine or the flow of fuel to the engine is critically 
important. Fuel filters, air filters, flame arrester screens 
MUST be properly maintained. 

Inspection of the catalyst at the prescribed intervals is 
critically important. The exhaust elbow is removed by 
loosening the metal clamp to provide a view of the output 
surface of the catalyst. Any visual irregularity of the normal 
flush, honeycomb appearance is most likely a result of water 
intrusion. The cause of the irregularity JDUSt be identified and 
addressed. If there is irregularity, the catalyst and sealing 
gasket must be replaced. The water injected exhaust elbow 
casting must be inspected also for corrosion and replaced as 
needed. Upon careful reassembly of the catalyst, new sealing 
_gasket, and exhaust elbow, check for the presence of CO 
while the engine is running. This must be performed with a 
CO analyzer. 

ADJUSTABLE 
CLAMP 

INSTALLING A NEW 
CATALYST 

POSITION THE CLAMP OVER 
. THE TWO FLANGES (ANO GASKET) 

AND TIGHTEN 
. SECURELY 

NOTE: The exhaust temperature switch should always be 
attached to the upper most mounting of the twr available 
on the elbow. 
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ENGINE TROUBLESHOOTING 

The following troubleshooting tables are based upon certain 
engine problem indicators and the most likely causes of the 
problems. 

When troubleshooting indicates an electrical problem, see the 
EI.ECI'RICAL SYSTEM WIRING DIAGRAM as these may 
reveal other possible causes of the problem which are not 
listed below. 

PROBLEM PROBABLE CAUSE 

Engine does not 1. Voltage drop at starter solenoid 
crank. terminal. 

2. Engine·circuit breaker has tripped. 
3. 8 amp fuse/holder is faulty. 
4. Battery is low or dead. 
5. Loose battery connections. 
6. Faulty wire connection. 
7. Faulty start switch. 
8. Faulty starter relay: 
9. Faulty starter solenoid. 

10. Raw water filled cylinders. 
Engine starts, runs 1. Faulty shutdown switch. 
but then shuts (oil pressure, coolant or exhaust 
down. temperature). 

2. Dirty fueVwater separator filter. 
3. Faulty speed sensor. 
4. Low oil level in sump. 
5. Faulty fuel pump. 
6. High engine water or 

exhaust temperature. 
7. Air in the fuel system; 

Engine starts, runs 1. Faulty mag. pick-up sensor. 
but does not come 2. ECU faulty. 
up to speed. 3. Fuel pump. 

4. Fuel supply to engine restricted. 
5. Throttle actuator binding. 
6. Actuator or electrical connections 

faulty. 
7. AC generator overloadJshort. 
8. Air intake restricted. 
9. Exhaust restricted. 

10. Air in fuel system. 

NOTE: The engines control system (electrical system) is 
protected by a 8 Ampere manual fuse located on the control 
panel. The generator has an A C circuit breaker at the control 
panel which should be in the off position when performing 
troubleshooting. 

CAUTION: When servicing or replacing DC 
components, turn off the 20 amp DC circuit breaker. 

·. PROBLEM PROBABLE CAUSE 

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

2. Bad ignition coil. 
3. Faulty spark plug. 
4. Unplugged distributor wire. 
5. Faulty electrical connection. 
6. Air in the fuel system. 

Engine hunts. 1. ECU gain adjustment needed. 
2. Faulty fuel pump. 
3. Mag. pick-up sensor needs adjustment. 
4. low DC battery voltage. 
5. Generator overload. 
6. · Valves need adjustment. 

Engine misfires. 1. Poor quality fuel. (rower than 89). 
2. Incorrect timing. 
3. Dirty flame arrester. 
4. Cracked distributor cap. 

·5; Faulty ignition wires. 
6. Throttle actuator linkage binding. 
1. High exh~ust back-pressure. 
8. Valve clearances are incorrect. 

Engine backfires. ·1. ·spark plug wires are connected wrong. 
2: · Incorrect timing. 

3. Dirty flame arrester. 
4. Cracked distributor cap. 
5. High exhaust back-pressure. 

Engine overheats. 1. Coolant Joss. Pressure test 
cooling system. Refill. 

2. Faulty raw water pump impeller. 
3. Belts are loose or broken. 
4. Raw water pump worn. 
5. Faulty thermostat. 

6. Heat exchanger restricted. 
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ENGINE TROUBLESHOOTING 

PROBLEM PROBABLE CAUSE PROBLEM PROBABLE CAUSE 

Low oil pressure. 1. Low oil level. Blue exhaust smoke 1. Lube oil is diluted. 
2. Wrong SAE type oil in the engine. discharge from the 2. High lube oil level. 
3. Faulty or wrong type oil filter. engine. 3. Crankcase breather hose is clogged. 
4. Relief valve is stuck. 4. Valves are worn or adjusted 
5. Faulty oil pump. incorrectly. 

6. Faulty engine bearings. 5. Piston rings are worn 

7. Faulty oil filter. or unseated. 

High oil pressure. 1. Dirty oil or wrong SAE type oil in the 
engine .. 

2. Relief valve is stuck. 

Black exhaust smoke 1. Dirty flame arrester. 
discharge from the 2. Lube oil is diluted. 
engine. 3. Valves are worn or incorrectly 

No DC charge to the 1. Loose/corroded battery charge 
starting battery. circuit connection(s). 

2. Faulty alternator regulator. 

adjusted. 
4. Piston rings are worn or unseated. 
5. Cankcase breather hose is clogged. 

3. Faulty DC alternator. 
4. Slipping alternator drive belt. 
5. Broken alternator drive belt. 

Poor Performance 1. Fuel pump clogged. Remove and 
at generator speed. replace. 

2. Throttle body filter screen dirty. 
3. Fuel filter contaminated. 

CHECK ENGINE LIGHT (YELLOW) 

When the Check Engine Light is illuminated, the PC Interface .Diagnostics will indicate the problem. 

NOTE: To properly troubleshoot the Check Engine light, the PC Interface Diagnostics MUST be 
used to properly determine the fault cause. 

PROBLEM PROBABLE CAUSE 

WideBand 02 Sensor. 1. Sensor Failure. 
2. Sensor wiring issue. 

Crossing Stoich. 1. Sensor failure. 
2. Sensor wiring issue. 
3. Air intake obstructed. 

Q2 Sensor out of range. 1. Air intake obstructed. 

NOTE: To extinguish the Check Engine light once the fault is corrected. The unit must be put 
through three (3) consecutive successfUl start and stop sequences, each having a run period of 
approximately four ( 4) running minutes. 

If your models are OBDI (oo board diagnostics) utilize the diagnostics found in the 
Diagnostic Software Kit 11055410 to properly diagnose faults showing on the LED fault 
indicator lights on the unit's control panel. The following models are OBDI compliant. 

20.0 SBEGA EClO OBDl - 120.0SBEG EClO 
22.5 SBEGA Software is used with these models. . 22.SSBEG Software is used with these models. 1. 

To san:tple exhaust emissions on installed OBD compliant generators, gain access to the exhaust stream by 
removmg the test port plug on the exhaust elbow. Be sure to reinstall the plug securely when testing is 
complete. 
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DATA LOGGING (TROUBLESHOOTING AID) 
Test procedures for Data Logging with Gasoline Diagnostic Software-PC Interface 

DESCRIPTION 
The Diagnostic software is a valuable tool in diagnoising 
engine problems. It should not replace basic troubleshooting 
techniques or common sense. Some of our products such as 
the 5.0 and 6.5 SBEG and 8.0 to 14.0 SBEG, along with 
non-OBD 20.0 and 22.5 SBEG do no have an idle mode. 
That means that the engine must be running before the PC 
interface can begin communication. Models such as the 
OBD versions like 20.0 and 22.5 SBEGA do have an idle 
mode and PC interface can begin communications before the 
engine js actually running. Once you have determined which 
type you have, the following procedures will help gather 
valuable information. 
Start off by cdllecting data from the time that the engine is 
started. If you have a genset that has the idle mode, start the 
PC interface communicating and data logging before you 
start the engine. If you have an engine that does not have an 
idle mode, start the PC Interface as soon as possible after the 
engine is running. Let the engine warm up for about 10 to 15 
minutes before trying to apply an AC load. Monitor and 
record AC volts and amps if possible. 
After the engine is warmed up, start applying an AC load by 
turning on various devices. Let the unit run at each load 
change for a couple of minutes so that the unit is stable. 
Monitor and record AC volts and amps if possible at each 
load site. Continue to as AC load until the unit is at or near 
full power rating. Power is determined by multiplying tne 
AC voltage times the AC amperage. This will determine if 
the unit is overloaded or not. 
After loading up the genset, begin to reduce the AC load. 
Allow the unit run at each load site for a couple of minutes 
to stabilize. Continue to reduce the AC load and monitor 
voltage and amperage until there is no AC load on genset. 
This will give a technician a baseline of what is happening 
when the engine is running under a controlled load 
condition. 

Finally, after running the controlled baseline test, this might 
sound strange, but sometimes the customer might know a 
particular scenario that will cause a problem for the unit. 
Sometimes we hear customers say that the unit runs fine for 
awhile and when the air conditioner shuts off, something 
happens. Try repeating the scenario tQat the customer men­
tions. Always start 'by recording date from the start up for a 
least a couple of minutes with no load on the generator to 
get a starting point. Then continue to record data until the 
problem shows up. 
If you have a unit with no idle mode, and the unit shut down 
under some kind of fault, the date log will automatically stop 
and save the file. If you have a unit with an idle mode, and 
the unit was to shut down under some kind of fault, you will 
have to manually stop the data log to save it. Or i~t the case 
of shutting of the DC circuit breaker, this will also cause the 
date log to stop and save itself. 

USING THE DATA 
All of the data that is being recorded is also being displayed 
on the PC Interface in the various boxes. The following 
information applies whether you are looking at the data file 
after it has been recorded or watching it live in the PC 
Interface. The data file can be opened in most spreadsheet 
software such as Microsoft Excel. 
The data that is being collected is self explanatory and 
simple to follow. For example, the· engine temp, air temp, 
oil pressure, and battery volts would be easy to understand, 
other items may be less familiar. 

Speed 
Simple enough, this is the speed that the engine is running. If 
the genset is set up to operate at 60 Hz, then the engine needs 
to run at 1800 rpm (belt driven units may be different). If the 
unit is set up for 50 Hz operation then the engine speed will 
be 1500 rpm. 
When a genset is governing properly, you should see 
reading slightly above and below the desired speed. Even a 
well tuned engine will vary a little. The point is you should 
see readings above and below the desired speed. If you see 
speed readings remain more than 20 rpm above or below 
the desired speed for a prolonged period of time, there 
could be a problem, especially if this is noticed, with no 
AC load applied. 
If the speed is too high with no AC load applied, check the 
data box labeled Stepper Pos. (steps). The throttle is 
controlled by a stepper motor. Usually the step count for the 
engine running with no AC load is typically in the 20-30 
steps range. A couple of steps above or below this range 
does not indicate a problem. However, if the step count is in 
the single digit numbers or even showing a zero, the problem 
maybe that the throttle body assembly may be out of 
calibration or not functioning properly. The stepper motor 
can only go to a position that it thinks is zero. If the 
calibration is off, the stepper cannot move the throttle closed 
enough to slow the engine down. An engine that has this 
problem will run at the proper speed once some AC load has 
been added. However, when that load is dropped, the speed 
will be too high, and in some cases may cause the engine to 
over-speed and shut down. 
If the engine speed is too low with no AC load applied, there 
is probably a totally different problem. Again, look at the 
Stepper Position. Is the speed low but steps are high? This 
would mean that the throttle is being opened to compensate 
for loss of speed but the speed is not coming up. Check to 
make sure that the fuel level is full in the fuel system (no air) 
and that the fuel is good and the filters are clear. Check to 
make sure that the air intake screens are clean. Check to 
make sure that the spark plugs have not fouled. Bleed the 
fuel system to remove any air. 

Engines & Generators 

74 



DATA LOGGING (TROUBLESHOOTING AID) 
If the engine speed is okay when running with no AC load, 
but once underway with some AC load being aplied the 
speed drops and stays below the desired speed, first check the 
AC power by multiplying the total AC amperage times the 
AC volts to get the kilowatts. If this number is higher than 
what the unit is rated for, then it is overloaded., Shut off 
some of the devices until the speed returns to normal and 
check the power again. If there is only a small AC load 
applied and the speed cannot maintain, follow the same 
suggestions from the previous paragraph. 

Pressure (kPa) 

This is the pressure that exists in the intake manifold. At 
no-load, the kPa will be lower than at full load. The wider 
the throttle plate is open, the closer it gets to atmosphere 
which is about 100 kPa. 'JYpically a genset running at 
no-load will see a kPa value around 30, while at full load it 
would be around 90 kPa. If the kPa is stuck at 70 and never 
moves then there is a problem with either the MAP sensor or 
the wiring to the MAP sensor, as 70 is a default value that is 
in the code. 
WB Heater Set-point 
This is the set-point in millivolts of the heater temperature in 
the Wideband 02 Sensor. Curently in all the units that do not 
have an idle mode, the set point is 893. In other units the 
set-point will vary but wll be displayed in this box. 
WB Current Temp 
This is the actual value in millivolts of the heatertemperature 
in the Wideband 02 Sensor. If the heater is working properly, 
you will typically see values stay within 20 millivolts of the 
set-point. The higher the number is, the colder the heater is. 
Typically a reading in the 4000 area means that the heater is 
not working at all. If the value is swinging dramatically 
above and below the set-point, the sensor is probably failing. 
The sensor should be replaced. 
Lambda 
Lambda represents the ratio of the amount present in a 
combustion chamber compared to the amount that should 
have been present in order to obtain "perfect" combustion. 
Thus, when a mixture contains exactly the amount of oxygen 
required to bum the amount of fuel present the. ratio will be 
one to one and lambda will equal 1,000. If the mixture 
contains too much oxygen for the amount of fuel (a lean 
mixture), lambda will be greater then 1,000. If a mixture 
contains too little oxygen for the amount of fuel (a rich 
mixture), lambda will be less than 1,000. 
Perfect combustion requires an air/fuel ratio of approximately 
14.7:1 (by weight) under normal condtions. Thus a lean 
air/fuel ratio of, say, 16:1 would translate to a lambda value 
of 1.088. (To calculate, divide 16 by 14.7.) A lamba of .97 
would indicate an air/fuel ratio of 14.259:1 (derived by mul­
tiplying .97 by 14.7). 
In these applications lambda readings should be 1,000. 
Because of the combustion involved this number will con­
stantly be changing, ideally you should see the value of 
lambda fluctuating slightly above arid below the 1,000 target. 

Immediately after a startup, it is typical to see a rich readings 
for lambda. This is part of the startup process and usually 
takes a couple of minutes for sensors to warm up and take 
control of the air fuel mixture. 
If you see a problem in this area first check the Wideband 
heater values to make sure that the heater is working. 
Remember that it takes about three minutes after starting an 
engine for it to be totally in control. Physically remove the 
sensor and check it for corrosion and build up of deposits 
from the water being injected through the exhaust. Sait water 
deposited on the sensor will be very damaging. If there is any 
evidence of build up, replace the sensor. Determine the cause 
for raw water getting on this sensor. 
After checking the senor and the genset is running too rich, 
check the air intake· screens and spark plugs to make sure 
they are clean and functioning properly. If the genset is 
running too lean, check the fuel levels and the quality of the 
fuel. Water in the gas is no good and will cause the genset to 
run lean. 
Ip Current 
Is the electrical value equivalent of the lambda reading. 
There is not much to learn from this number. 
Lambda PW Trim 
Is the fueling trim prec~ntage that the wide band oxygen. 
sensor is contributing. In most cases 15% is the maximum. 
Wideband P, I & D Term 

These values are the Wideband Sensor Heater Temperature 
control terms. These values will be constantly changing. It is 
more important to look at the WB Current Temp value. 

Lambda P & I Term 
These values are the lambda value controlling terms. Their 
job is to keep the lambda reading at 1,000 enriching or 
leaning the fueling. 
NB SIT(Narrowband Short Term Trim) 
If your genset is equipped with a narrowband oxygen sensor, 
this will be the value of its contribution. Maximum 
contribution is 1%. 
Stepper Pos (steps) 

The throttle shaft is controlled by a stepper motor. The value 
displayed is in steps, zero steps being the closed position. 
Most units will run at no load in the 20 to 30 steps range, 
these values will vary from engine to engine. 
Pulse Width 
This is the fueling duration in milliseconds (ms). The value 
will be lower at no load than at full load. 
Main Fuel Comp (%) 

This is the fueling compensation that is derived from a value 
in the fuel table, which is based on the engine rpm and the 
MAP pressure. 
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DATA LOGGING (TROUBLESHOOTING AID) 
Air Temp and Engine Temp Comp (%) 

This is the fueling compensation based on the air temperature 
and engine temperature. This value can be both positive and 
·negative. This value is added or subtracted from the main 
fuel compensation value. · 

Speed P, I & D Terms 
These values reflect the engine speed governing process. 
These values are constantly changing and it is very hard to 
get any information from them, you should see these values 
constantly changing. If for some reason there are all zeroes in 
these columns than the engin~ is probably not running. 
De-rated P Term 
This code provided for the P(Proportional) Term, in the 
speed PID control, to be de-rated right after start-up for a 
short period of time. This allows the engine to warm up 
without having an aggressive P value which could cau·se 
hunting or instability when the engine is cold. On some older 
units there is also a trim pot on the top on the EUC that can 
manually de-rate the P value. This will be reflected in this 
box. 

Frequency Option 
This the value of the speed selector on the ECU, whether it 
is 50 or 60 Hz. Some interfaces may not show this column 
but will display the Frequency Option in the Title area at the 
top on the data log. 

The Generator Frequency 
The Generator Frequency is a function of engine speed. For 
most applications, 50 Hz operation is with an engine speed 
of 1500 rpm, while 60Hz operation is with an engine speed 
of 1800 rpm. 
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PROBLEM 

ELECTRICAL TROUBLESHOOTING CHART 
The following test procedures will require the use of a multimeter and the 
engine's wiring diagram (in this manual). Also refer to the relay testing 
page. WESTERBEKE recommends that these tests be peiformed by a 
qualified technician. CAUTION: When servicing or replacing DC 

components, tum off the 20 amp DC circuit breaker. 

TESTING INSPECTION/SOLUTION, 
(12 VDC is battery+ voltage measured to ground) 

Engine does not crank ....... Test for B+ (12v) at the circuit breaker to the PC 
board terminal T4. 

Check for bad connections at the engine harness 
connector P1, Pin 1, the #14 red wire, or at the 
battery + on the starter. Check the connections at 
the PC board terminal 4 and at the circuit breaker 

If OK ..a,. 

Test for B+ (12v) at the circuit breaker to the panel 
fuse end and to the PC board terminal T1. 
If OK ..a,. 
Test for B+(12v) from the fuse end to the PC board 
terminal T2. 
If OK ..a,. 
Test for B+(12v) at the crank relay K1 terminal 30. 
If OK ..a,. 

Test for B+ (12v) at the start/stop switch terminals 
2 and 10. 
If OK ..a,. 

Test for B+ (12v) at the start switch terminal1 
when the switch is activated. 
If OK ..a,. 
Test for B+ (12v) at crank relay K1, terminal 86. 
If OK ..a,. 
If OK ..a,. 
Test for B+(12v) at crank relay K1 terminal 85. 
Activate the start switch and after a few seconds 
the voltage should drop below .5 volts. 
If OK ..a,. 
Activate the start switch, after 4-5 seconds B+(12v) 
should be present at terminal 87 on relay K1. 
If OK ..a,. 

Look for a bad connection from the circuit breaker 
to the fuse or at the PC board terminal T1. 
Replace the circuit breaker. 

Inspect the connections at the fuse or PC board 
terminal T2. Replace the fuse. 

Check for a bad connection at the engine harness 
connector P1, pin #3. Check the DC voltage at 
terminal #30 at the K1, K2, K3 and K4 relays. 

Look for bad connections at the panel connector 
S2, pin 1, white/black/red wire to the terminal 
PC board or at the start/stop switch terminals 2 
and 10. 
Replace the start switch. 

Check bus fuse (8 amp). 

Inspect for a bad connection at relay K1 terminal 8 
orange wire or at ECU connector J2, Pin #8 

Look for a bad connection at relay K1. 

Activate the start switch, after 4-5 seconds check for Look for a bad connection at crank relay K1, 
B+(12v) at the start solenoid. terminal 85 orange wire or at the ECU 
If OK ..a,. connector J2, pin #8. 
Inspect the starter. Check the connections at crank relay K1 terminal 

87, yellow/red wire or at the start solenoid. 
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PROBLEM 

ELECTRICAL TROUBLESHOOTING CHART 
The following test procedures will require the use of a multimeter and the 
engine's wiring diagram (in this manual). Also refer to the relay testing 
page. WESTERBEKE recommends that these tests be performed by a 
qualified technician. 

TESTING INSPECTION/SOLUTION 
(12 VDC is battery+ voltage measured to ground) 

Engine cranks but fails to start ... Test for Bt (12v) at terminals 30 and 86 
on the K2 run relay 

Check for bad connections at both terminals. 
Replace the K2 relay. 

If OK. 

Test for B+ (12v) at run relay K2, terminal 85 and 
activate the start switch. Voltage should be less 
than 5 volts. 
If OK. 

Activate the start switch, test for Bt(12v) at 
relay K2 run relay, terminal 87. 

Inspect the connections at relay K2, terminal 85, 
or at the ECU connector J2, pin 19. 

Replace the K2 relay. 

NOTE: For other possible causes (failure to start) such as fuel pump, speed sensor (MPU), 
ignition, etc, refer to the these sections in this manual. 

Engine starts, runs but shuts down..... Test for voltage across the oil pressure sensor 
terminals, with the engine running voltage should 
be less than 1.0 volts. 

With the PC interface, read the ..... 
engine shutdown fault 

If OK .. 

Test for voltage across the exhaust temperature 
switch, when the engine shuts down, it should 
read zero (0) volts. 
If OK. 
The engine temperature sensor maybe faulty. 

Low DC battery charge level when cranking 

If OK. 
Speed loss 
If OK .. 
Shorted oil pressure sensor 
If OK .. 
External fault 
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Faulty oil pressure sensor. Replace sensor/switch. 

Faulty exhaust temperature switch. Replace switch. 
Loss of coolant thru exhaust elbow. 
High exhaust temperature. 

Test sensor, refer to component testing in this 
manual. 

Change battery/ Replace battery. 

Check MPU and wiring. Replace MPU. 

Check wiring/replace sensor 

Check fire suppression system for cause 



WESTERBEKE 20.0KW TO 22.5KW SBEG ENGINE SPECIFICATIONS 

LUBRICATION SYSTEM 
General 

Oil Filter 

Sump Capacity 
(Not including filter) 

Operating Oil Pressure 
(Engine hot) 

Oil Grade 

Pressure fed system 

Full flow, paper element. spin-on type 

4.0 qts. (3.7 liters) 
(plus filter) 

55 - 75 psi (3.8- 5.2 kg/em') 

API Specification of SJ, SL or SM 
SAE 15W-40 or 10W-40 

ELECTRICAL SYSTEM 
Start Battery 

Battery Capacity 

Starter 

12-Volt, (-)negative ground 
Battery must be totally dedicated to the 
generator and maintained by the generators 
own engine DC charging alternator 

BOO ~ 1 000 Cold Cranking Amps rated (CCA) 

12 Volt,(-) negative ground 

pc Charging 12 VDC belt driven alternator 

DC Charging 175 - 200 amps 
Cranking Amps 

GENERATOR COOLING 
Air Requirements 450 elm (12.74 cmm) 
(60 Hertz® 1800 rpm) 

Engine Combustion Air 69.5 elm (1.9 cmm) 
Requirements 
(60 Hertz ® 1800 rpm) 

Engine Cooling Air 200-250 elm 

Generator Cooling 250 - 300 elm 
Air Requirements (60 Hertz@ 1800 rpm) 

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

Generator Compartment 122° F (50° C max) 
Ambient Temperature 

NOTE: Provide forced air ventilation to keep compartment ambient 
temperature below maximum under all conditions. 

AC GENERATOR (Single Phase) 
General - Single Phase 

Voltage - Single Phase 

Voltage Regulation 

Frequency Regulation 

. Rating (Volts AC) 

20.0KW- 60 Hz 

16.0KW ·50 Hz 

22.5.KW- 60 Hz 

18.0Kw ·50 Hz 

Brushless, four-pole, revolving field. 
Sealed lubricated single bearing design. 
Reconnectable single phase for 120/240 volts 
with solid state voltage regulator. 

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

±2% no load to full load. 

1.0% no load to full load. 

120 volts 166 amps 
120/240 volts 166/83 amps 

230 volts 59 amps 

120 volts 187 amps 
120/240 volts 187/93 amps 

230 volts 78 amps 

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

lubricated single bearing design. 121ead 
reconnectable for low voltage WYE and for 
Delta. Solid state voltage regulator with 

. protection circuitry 

Voltage - 3 phase Low Voltage WYE 208 Volts 
(60 Hertz) High Voltage 'NYE 480 Volts 

DELTA 240 Volts 

Voltage - 3 Phase Low Voltage 'NYE 200 Volts 
(50 Hertz) High Voltage 'NYE 400 Volts 

DELTA 230 Volts 

20.0KW- 60 Hz Low Voltage 'NYE 70Amps 
Amperage - 3 phase High Voltage 'NYE 35Amps 

DELTA 50 Amps 

16.0KW- 50 Hz 
Amperage - 3 phase Low Voltage 'NYE 27.8Amps 

High Voltage 'NYE 28.9Amps 
DELTA 50.2 Amps 

22.5.KW- 60 Hz 
Amperage - 3 phase Low Voltage 'NYE 86.7 Amps 

High Voltage 'NYE 37.6Amps 
DELTA 75.2 Amps 

18.7KW- 50 Hz 
Amperage - 3 phase Low Voltage 'NYE 67.5 Amps 

High Voltage 'NYE 33.7 Amps 
DELTA 58.7 Amps 
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WESTERBEKE 20.0KW TO 22.5KW SBEG ENGINE SPECIFICATIONS 
ENGINE SPECIFICATIONS 

Engine Type 

Governor 

Combustion Chamber 

Bore & Stroke 

Piston Displacement 

Firing Order 

Direction of Rotation 

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

1.0% speed regulation 

Multi-sphere type 

3.38 x 3.70 inches (86.0 x 94.0 mm). 

133.26 cubic inches (2184 cubic centimeters) 

1-3-4-2 

Clockwise, when viewed from the front 

Compression Ratio 8.6:1 

Inclination 

Horsepower Outlet 

Weight 

Fuel Consumption 
(at full amperage load 
approximate gph (I ph) 

Continuous 26° 
Temporary 30° 

35hp at 1800rpm 
28hp at 1500rpm 

20.0Kw 7411bs (336 kgs) 
22,5Kw 771 lbs (349 kgs) 
(These engine weights are approximate) 

20.0Kw 2.0 gph ~&.OKw 6.3 lph 
22.5.Kw 2.2 gph 18.0Kw 7.0 lph 

TUNE-UP SPECIFICATIONS 
Compression Pressure 
(Umit of difference 
between cylinders) 

Valve liming 

Valve Seat Angle 

Valve Clearance 
(engine warm) 

Prark Plug Gap 

Engine liming 

198.1 psi (14 kglcrri) at400 rpm 

Intake Opens 2o BTDC 
Intake Closes 53• ABDC 

Exhaust Opens 57• BBDC 
Exhaust Closes -2• ATDC 

Intake 45• 
Exhaust 45• 

Intake 0.012 inches (0.3 mm) 
Exhaust 0.012 inches (0.3 mm) 

0.028- 0.033 in (0.7- 0.8 mm) 

33• BTDC at 1800 rpm+ or -1• 
(vacuum advance connected) 

EXHAUST EMISSIONS SYSTEMS 
Emission Control 
Systems 

EPA litle 40, part 1048 
Garb litle 13, chapter 9, article 4.5 

IGNITION SYSTEM 
General 

Distributor 

liming 

Throttle Body 

Dwell 

General 

Fuel 

Fuel Uft Pump (wet) 

Fuel Alter 
(on engine) 

Air Cleaner 
(flame arrester) 

Air Row 
(engine combustion) 

General 

Operating Temperature 

Fresh Water Pump 

Raw Water Pump 

Raw Water Row, 
at1800 rpm 

System Capacity 
(coolant) 

Battery ignition 12V negative ground. 
Distributor with ignition module and igniter. 
Ignition coil and spark plug. 

Solid state type with signal generator and 
ignitor. 

33• BTDC at 1800 rpm+ or -1° 
(vacuum advance connected) 

Electronic fuel injection with 
Electronic Governor 

63° at 1800 rpm 

FUEL SYSTEM 
Electronic fuel injection 

Unleaded gasoline with an octane rating of 89 
or higher. Loss of power may result from a 
lower Octane use. Ethanol blend no higher 
than 10% (E10) 

Electric-lift capacity of 6ft (18mm) 

Replaceable cartridge-scre'f' on 

Metal screen type - cleanable 

69.5 cfm (1.9 cmm) 

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

110 -1oo· F (n- 88. C) 

Centrifugal type, metal impeller, belt-driven 

Positive displacement, rubber impeller, 
belt driven 

6.7 gpm (25.31pm) 

9.0 qts (8.51iters) 
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