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SPECIFICATIONS 
WESTERBEKE 20 KW BEDA GENERATOR 

SPECIFICATIONS 
Engine Type 

Aspiration 

Governor 

Combustion Chamber 

Bore & Stroke 

Piston Displacement 

Firing Order 

Direction of Rotation 

Maximum Torque 
(at 1800 rpm) 

Compression Ratio 

Dimensions 

Diesel, four-cycle, four-cylinder, fresh 
water-cooled Vertical, in-line overhead valve 
mechanism (33 hp at 1800 rpm maximum). 

Naturally aspirated. 

Electronic Governing 

Swirl type 

3.50 x 4.0 inches (88.9 x 101.6 mm) 

154 cubic inches (2.5 liters) 

1-3-4-2 

Clockwise, when viewed from the front 

1171b-ft (16.18 kg-m) 

21:1 

Height: 28.50 inches 
Width: 22.00 inches 
Length: 45.79 inches 

(723.9mm) 
(546.1 mm) 

(1163.3 mm) 

Weight 943lbs (431.7 kgs) 

Fuel Consumption 2.0 gph (7.57 Iph) at full rated output 
(approximate) 

InClination Continuous 15° 
Temporary 200 (not to exceed 20 min.) 

Generator Power Take off 30 Horsepower (maximum) 

TUNE-UP SPECIFICATIONS 
Compression Pressure 427 psi (30 kglcm2) at 200 rpm 
(Limit of difference between 
cylinders) (47.2 psi {3.0 kg/cm'l) 

Valve Timing 

valve Seat Angle 

Valve Clearance 
(engine cold) 

Engine Speed 

Injector Pressure 

Engine Timing 

Intake Opens 17° BTOC 
Intake Closes 4]0 ABDC 

Exhaust Opens 51 ° BBDC 
Exhaust Closes 13° ATDC 

Intake 45° 
Exhaust 300 

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

1800 RPM 60 Hertz 
1500 RPM 50 Hertz 

1920 + 71-0 psi (135 + 5-0 kglcffi2) 

Static timed - drop valve method 
0.205 ± .005 inches BTDC 

General 

Fuel 

Fuel Injection Pump 

Fuel Injection Timing 

Nozzle 

Fuel Filter 
(on engine) 

Air cleaner 

Air Row 
(engine combustion) 

General 

Operating Temperature 

Fresh Water Pump 

Raw Water Pump 

Raw Water Row, 
at 1800 rpm 

System capacity 
(fresh water) 

FUEl SYSTEM 
Open flow, self priming - 1 bleed point 

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

ZEXEL Model VE Distributor 

0° TOC (Top Dead Center) 

Throttle type 

Spin-on type, full flow 

Metal screen type 

81.0 cfm (2.29 cmm) 

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

170 -190° F (n - 88° C) 

Centrifugal type, metal impeller, belt-driven 

Positive displacement, rubber impeller, 
belt driven. 

14.0 gpm (52.9 Ipm) (measured 
before discharging into exhaust elbow); 

11.5 qts (10.88 liters) 

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 

6.5 U.S. qts (6.15 liters) 
plus filter/cooler assembly 

50-60 psi (3.5 - 4.2 kglcffi2) 

API Specification of CF or CG-4, 
SAE 30, lOW-3D, 15W-40 
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SPECIFICATIONS 
WESTERBEKE 20 KW BEDA GENERATOR 

ELECTRICAL SYSTEM AC GENERATOR (3 Phase) 
Starting Battery 

Battery Capacity 

DC Charging Altemator 

Starter 

Starting Aid 

DC No-Load Current 

DC Cranking Current 

12-Volt, (-) negative ground 

400 - 600 Cold Cranking Amps (CCA) 

51 Amp rated, belt-driven 

12-Volt, Reduction Gear, 3 KW 

Glow plugs, sheathed type 

± 2% of rated Amps 

250 - 300 Amps (engine cold) 

AC GENERATOR (SINGLE PHASE) 
General - Single Phase 

Voltage - Single Phase 

Voltage regUlation: 

Frequency regulation: 

Rating (Volts AC) 

Brushless, four-pole, revolving field Sealed 
lubricated single bearing design. 
Reconnectable single phase for 1201240 volts 
with solid state voltage regulator. 

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

± 2% no load to full load. 

0.30 Hertz no load to full load. 

20 KW - 60 Hertz (1800 rpm) 
120 Volts 166 Amps 
1201240 Volts 166183 Amps 

16 KW - 50 Hertz (1500 rpm) 
230 Volts 72.7 Amps 

General - 3 Phase Brushless six pole, revolving field. 
20.0 KW - 60 Hertz Sealed lubricated single bearing 
16.0 KW - 50 Hertz design. 12 Lead reconnectable for low voltage 

WYE, high voltage Delta. Solid State voltage 
regulator with protection circuitry. 

Voltage - 3 Phase Low voltage WYE 208 volts 
(60 Hertz) High voltage WYE 480 volts 

DELTA 240 volts 

Voltage - 3 Phase High voltage WYE 380 volts 
(50 Hertz) DELTA 230 Volts 

Amperage - 3 Phase Low voltage WYE 70 Amps 
(60 Hertz) High voltage WYE 35 Amps 

DELTA 60 Amps 

Amperage - 3 Phase High voltage WYE 30.4 Amps 
(50 Hertz) DELTA 52.5 Amps 

GENERATOR COOLING 
Air Requirements 425 cfm (12.74 cmm)-
(60 Hertz at 1800 RPM) 

Note: Increase air supply 15% for 50 Hertz operation 1500 rpm 

Engine Combustion Air 81.0 cfm (2.29 cmm) 
Requirements 
(60 Hertz at 1800 RPM) 

Engines & Generators 

63 



SERVICE DATA I TOLERANCES AND LIMITS 

VALVE TIMING 
Intake Valve Opens BTDC 

ClosesABDC 

Exhaust Valve Opens BBDC 
ClosesATDC 

Compression Pressure Standard 
Limit 

Limit Differences Between Cylinders 

Valve Clearance (cold) Intake 
Exhaust 

CYUNDER HW and VALVE SEAT 
Distortion Limit 

Dimension L (Intake) Standard 
Limit 

(Exhaust) Standard 
Limit 

Seat Angle (Intake) 
(Exhaust) 

Contact Seat Width ( Intake) 
(Exhaust) 

Valve Margin Limit 

VALVE GUIDE, VALVE AND VALVE SPRINGS 
Valve Stem to Guide Clearance (Intake) Standard 

Limit 
(Exhaust) Standard 

Limit 
Guide Inner Spring Diameter 

Main Journal Diameter Standard 
Wear Limit 

Grinding Limit 
Main Journal Bearing Clearance Standard 

Wear Limit 
Protrusion from Cylinder Head 

Valve Stem Diameter (Intake) Standard 
Limit 

(Exhaust) Standard 
Limit 

Valve Head Thickness (Intake) Standard 
Limit 

(Exhaust) Standard 
Limit 

Valve Head Diameter (Intake) 
(Exhaust) 

Valve Seat Width (Intake) 
(Exhaust) 

20 KW 60Hz Generator/16KW 50 Hz Generator 
71 I-FOUR 71 C-FOUR 

17" 
47" 

510 

130 

30.0 kglcm2 (4271b/in2) 200 rpm 
27.0 kglcm2 (3841b/in2) 200 rpm 

3.0 kglcm2 (431b/in2) 

0.3 (0.012) 
0.3 (0.012) 

mm(in) 

0.10 (0.004) Positions 1 + 2 
0.25 (0.010) Positions 3 + 6 

48.0 (1.89) 
49.55 (1.95) 

48.05 (1.89) 
49.55 (1.95) 

45° 
300 
2.0 (0.079) 
2.0 (0.079) 
1.35 (0.053) 

mm(in) 

0.038 - 0.085 (0.001 - 0.003) 
0.127 (0.005) 

0.058 - 0.105 (0.002 - 0.004) 
0.127 (0.005) 

9.018 - 9.040 (0.355 - 0.356 

69.812 - 69.825 (2.748 - 2.749) 
0.05 (0.002) 
69.05 (2.718) 

0.059 - 0.090 (0.002 - 0.004) 
0.12 (0.005) 

16.5 (0.650) 

8.955 - 8.980 (0.353 - 0.354) 
8.884 (0.350) 

8.935 - 8.960 (0.352 - 0.353) 
8.864 - (0.349) 

1.7 (0.067) 
1.0 (0.039) 
1.5 (0.059) 
1.0 (0.039) 

40.4 - 40.6 (1.59 - 1.60) 
35.87 - 36.13 (1.41 - 1.42) 

36.8 (1.45) 
31.7 (1.25) 

17" 
47" 

510 

130 

30.0 kglcm2 (427 Ib/in2) 200 rpm 
27.0 kglcm2 (3841b/in2) 200 rpm 

3.0 kglcm2 (431blin2) 
0.3 (0.012) 
0.3 (0.012) 

mm(in) 

0.10 (0.004) Positions 1 + 2 
0.25 (0.010) Positions 3 + 6 

48.0 (1.89) 
49.55 (1.95) 

48.05 (1.89) 
49.55 (1.95) 

45° 
300 

2.0 (0.079) 
2.0 (0.079) 
1.35 (0.053) 

mm(in) 

0.038 - 0.085 (0.001 - 0.003) 
0.127 (0.005) 

0.058 - 0.105 (0.002 - 0.004) 
0.127 (0.005) 

9.018 - 9.040 (0.355 - 0.356 

65.0 - 65.013 (2.5591 - 2.5596) 
0.05 (0.002) 
69.05 (2.718) 

0.040 - 0.091 (0.0016 - 0.0036) 
0.12 (0.005) 

48.0 (1.890) 

8.955 - 8.980 (0.353 - 0.354) 
7.880 (0.3102) 

8.955 - 8.980 (0.353 - 0.354) 
7.867 (0.3097) 

1.7 (0.067) 
1.0 (0.039) 
1.5 (0.059) 
1.0 (0.039) 

40.4 - 40.6 (1.59 - 1.60) 
35.87 - 36.13 (1.41 - 1.42) 

36.8 (1.45) 
31.7 (1.25) 
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SERVICE DATA I TOLERANCES AND LIMITS 
20 KW 60Hz Generator/16KW 50 Hz Generator 

71 I-FOUR 71 C-FOUR 
VALVE GUIDE, VALVE AND VALVE SPRINGS 

Valve Face Angle (Intake) 
(Exhaust) 

Rear Oil Seal Insert Limit 
Valve Spring Squareness Limit (Inner) 

(Outer) 

Free length of Valve Spring (Inner) Standard 
Limit 

(Outer) Standard 
Limit 

45° 
30" 

mm(in) 

6.35 - 7.62 (0.250 - 0.300) 
1.25 (0.049) 
1.37 (0.054) 
43.6 (1.717) 
42.0 (1.654) 
55.7 (2.193) 
52.9 (2.083) 

Valve Spring Constant (Inner) 2.02kglmm (1131b/in) 
(Outer) 2.16kglmm (121lb/in) 

CONNECllNG RODICONNECllNG ROD BEARING 
Length (Center to Center) 

Maximum Allowable Twist 
Small Bore End 

Clearance between Piston Pin & Small Bore End 
Standard 

Limit 
Connecting Rod Side Clearance Standard 

Limit 
Crankpin Bearing Clearance Standard 

Oil Clearance Wear Limit 
Crank Pin Dia. Available Undersize Bearing 

0.254 (0.01) 
0.508 (0.02) 
0.762 (0.03) 

CRANKSHAFT AND MAIN BEARING 

Crankpin Diameter Standard 
Wear Limit 

Grinding Limit 

Main Journal Dia. Available Undersize Bearing 
0.254 (0.01) 
0.508 (0.02) 
0.762 (0.03) 

Available Oversize Thrust Bearing 

Crankshaft Run-Out 

Crankshaft End Play Standard 
Limit 

CYLINDER BLOCK, PISTON AND PISTON PIN 
Limit of Distortion of Cylinder Block 

Cylinder Liner Diameter 

Wear Limit of Cylinder Liner 

Liner Protrusion above Cylinder Block 

mm(in) 

173.Q12 - 173.063 (6.811 - 6.813) 
0.05 per 100 (0.002 per 3.94) 
28.012 - 28.033 (1.103 - 1.104) 

0.012 - 0.031 (0.0005 - 0.0015) 
0.05 (0.002) 
0.239 - 0.330 (0.009 - 0.013) 
0.4 (0.016) 
0.012 - 0.031 (0.0005 - 0.0012) 
0.05 (0.002) 

56.868 - 56.871 (2.2389 - 2.2391) 
56.604 - 56.617 (2.2285 - 2.2312) 
56.350 - 56.363 (2.2185 - 2.2191) 

mm(in) 

57.112 - 57.125 (2.248 - 2.249) 
0.05 (0.002) 
56.35 (2.218) 

69.558 - 69.571(2.7385 - 2.7391) 
69.304 - 69.317 (2.7182 - 2.7291) 
69.050 - 69.063 (2.7185 - 2.7191) 
0.178 (0.007) 
0.05 (0.002) 

0.140 - 0.390 (0.005 - 0.015) 
0.4 (0.016) 

mm(in) 

0.10 (0.004) Positions 1 + 2 
0.25 (0.010) Positions 3 + 4 
88.925 - 88.950 (3.501 - 3.502) 
0.20 (0.008) 
0.101 0 (0.004 - 0) 
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45° 
30" 

mm(in) 

6.35 - 7.62 (0.250 - 0.300) 
1.25 (0.049) 
1.37 (0.054) 
42.0 (1.654) 
42.0 (1.654) 
43.6 (1.717) 
43.6 (1.717) 
2.02kglmm (1131blin) 
2.16kglmm (121lb/in) 

mm(in) 

173.Q12 - 173.063 (6.811 - 6.813) 
0.05 per 100 (0.002 per 3.94) 
28.012 - 28.033 (1.103 - 1.104) 

0.014 - 0.041 (0.0006 - 0.0016) 
0.05 (0.002) 
0.239 - 0.330 (0.009 - 0.013) 
0.4 (0.016) 
0.012 - 0.031 (0.0005 - 0.0012) 
0.05 (0.002) 

64.746 - 64.733 (2.5485 - 2.5491) 
64.479 - 64.492 (2.5385 - 2.5391) 
64.225 - 64.238 (2.5285 - 2.5291) 

mm (in) 

53.0 - 53.013 (2.0866 - 2.0861) 
0.05 (0.002) 
56.35 (2.218) 

52.733 - 52.746 (2.0761 - 2.0766) 
52.479 - 52.492 (2.0661 - 2.0666) 
52.225 - 52.238 (2.0561 - 2.0566) 
0.178 (0.007) 
0.05 (0.002) 

0.140 - 0.390 (0.005 - 0.015) 
0.4 (0.016) 

mm(in) 

0.10 (0.004) Positions 1 + 2 
0.25 (0.010) Positions 3 + 4 
88.925 - 88.950 (3.501 - 3.502) 
0.20 (0.008) 
0.659 - 0.790 (0.026 - 0.031) 



SERVICE DATA I TOLERANCES AND LIMITS 

CYLINDER BLOCK, PISTON AND PISTON PIN 
Piston Diameter (Diameter measured at 9(f to pin 

bore axis and 23m (0.91 in) up from bottom) 

Piston and Liner Clearance 

Ring Groove Width Top 
Second 

Oil 

Piston Ring Thickness Top 
Second 

Oil 

Clearance Between Piston Ring & Ring Groove Top 
Second 

Oil 
Limit 

Piston Ring End gap Top 
Second 

Oil 
Limit 

Piston Pin Diameter 

Piston Pin Hole Bore 

OIL PUMP 
Oil Pressure 

Outer Rotor and Body Clearance Standard 
Limit 

Clearance Between Lobes Standard 
Limit 

Rotor End Float Standard 
Limit 

Pump Shaft and Body Clearance Standard 
Limit 

Free Length of Plunger Spring Limit 

OIL PUMP 
Oil Filter Relief Valve Opens at 

Oil Capacity of the Oil Pan 

Classification 

STARTER MOTOR 
Depth of Brush Under Cut Standard 

Limit 
Height of Brush Standard 

Limit 
Spring Pressure 

Commutator O. D. Standard 
Limit 

Pinion Shaft End Play 

20 KW 60Hz Generator/16KW 50 Hz Generator 
71 B-FOUR 71 C-FOUR 

mm (in) 

88.872 - 88.898( 3.499 - 3.5(0) 

0.044 - 0.070 (0.0017 - 0.(028) 

2.433 - 2.543 (0.096 - 0.1(0) 
2.423 - 2.443 (0.095 - 0.096) 
4.793 - 4.813 (0.1887 - 0.1895) 

2.363 - 2.383 (0.093 - 0.094) 
2.363 - 2.383 (0.093 - 0.094) 
4.743 - 4.763 (0.187 - 0.188) 

0.05 - 0.18 (0.002 - 0.(07) 
0.04 - 0.08 (0.002 - 0.(03) 
0.03 - 0.07 (0.001 - 0.(03) 
0.3 (0.012) 

0.350.55 (0.014 - 0.022) 
0.350.55 (0.014 - 0.022) 
0.350.55 (0.014 - 0.022) 
1.5 (0.059) 

27.994 - 28.000 (1.1021 - 1.1024) 

27.996 - 28.008 (1.1022 - 1.1027) 

mm (in) 

88.880 ± 0.013 (3.4989 ± 0.(005) 

0.054 - 0.080 (0.0021 - 0.(031) 

2.433 - 2.543 (0.096 - 0.1(0) 
2.423 - 2.443 (0.095 - 0.096) 
4.793 - 4.813 (0.1887 - 0.1895) 

2.363 - 2.383 (0.093 - 0.094) 
2.363 - 2.383 (0.093 - 0.094) 
4.743 - 4.763 (0.187 - 0.188) 

0.05 - 0.18 (0.002 - 0.(07) 
0.04 - 0.08 (0.002 - 0.(03) 
0.03 - 0.07 (0.001 - 0.(03) 
0.3 (0.012) 

0.350.55 (0.014 - 0.022) 
0.350.55 (0.014 - 0.022) 
0.350.55 (0.014 - 0.022) 
1.5 (0.059) 

27.994 - 28.000 (1.1021 - 1.1024) 

27.996 - 28.008 (1.1022 - 1.1027) 

more than 3.8 Kg/cm2 (54Ib/in2) at 3600 rpm 

0.14 - 0.25 (0.006 - 0.010) 0.14 - 0.25 (0.006 - 0.010) 
0.3 (0.012) 0.3 (0.012) 

0.04 - 0.15 (0.002 - 0.006) 0.04 - 0.15 (0.002 - 0.006) 
0.250(0.01) 0.250(0.01) 

0.04 - 0.10 (0.002 - 0.(04) 
0.15 - (0.006) 

0.06 - 0.15 (0.002 - 0.006) 
0.1 - (0.004) 

40 (1.61) 

0.8 - 1.2 Kg/cm2 (11 - 17lb/in2) 

6.0 liters (6.3 US quarts) 

API, CF, or CG-4 
270 c (800 t), or over SAE 30 
-1 - 27° c (30 - 80 ° t), SAE 20W-20 
-18 - _1° c (0 - 30° t) SAE lOW 

mm (in) 

0.5 (0.019) 
0.2 (0.008) 

17 (0.669) 
6 (0.236) 

3 Kg/cm2 (43 Ib/in2) 

38.7 (1.523) 
-1.0 (-0.039) 

0.5 (0.014) 
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0.04 - 0.10 (0.002 - 0.(04) 
0.15 - (0.006) 

0.06 - 0.15 (0.002 - 0.(06) 
0.1 - (0.004) 

40 (1.61) 

0.8 - 1.2 Kg/cm2 (11 - 17Ib/in2) 

6.0 liters (6.3 US quarts) 

API, CF, or CG-4 
27°c (800 f), or over SAE 30 
-1 - 27° c (30 - 80 ° t), SAE 20W-20 
-18 - _1° c (0 - 300 t) SAE lOW 

mm (in) 

0.5 (0.019) 
0.2 (0.008) 

17 (0.669) 
6 (0.236) 

3 Kg/cm2 (43 Ib/in2) 

38.7 (1.523) 
-1.0 (-0.039) 

0.5 (0.014) 



SERVICE DATA I TOLERANCES AND LIMITS· 

ROCKER ARM AND ROCKER ARM SHAFT 
Bore in Rocker Arm 

Rocker Arm Shaft Diameter 
Oearance in Rocker Arm Standard 

Limit 

TAPPET 
Outer Diameter 

Bore in Cylinder Block 
Oearance in Cylinder Block Standard 

Limit 

CAMSHAFT 
Camshaft Run-Out 

Camshaft End.Play Standard 
Limit 

Joumal Diameter 1. 
2. 
3. 
4. 

Wear Limit of Joumal 
Bore in Cylinder 1. 

2. 
3. 
4. 

Journal on Clearance Standard 
Limit 

Cam Lobe Height (Intake) Standard 
Limit 

Cam Lobe Height (Exhaust) Standard 
Limit 

TIMING GEAR 
Backlash Between Gear Standard 

Limit 
Idle Gear End Play 

Idle gear Bushing Inside Diameter 

Idle gear Spindle Diameter 

Clearance Between Bushing and Spindle 
Standard 

Limit 

20 KW 60Hz Generator/16KW 50 Hz Generator 
71 I-FOUR 71 C-FOUR 

mm(in) 

15.876 - 15.896 (0.625 - 0.626) 

15.835 - 15.860 (0.623 - 0.624) 

0.016 - 0.061 (0.0006 - 0.0024) 
0.07 (0.003) 

mm(in) 

14.224 - 14.249 (0.560 - 0.561) 

14.288 - 14.319 (0.563 - 0.564) 

0.039 - 0.095 (0.002 - 0.004) 
0.10 (0.004) 

mm(in) 

0.08 (0.003) 

0.020 - 0.180 (0.001 - 0.007) 
0.3 (0.012) 

51.910 - 51.940 (2.044 - 2.045) 
51.660 - 51.690 (2.034 - 2.035) 
51.410 - 51.440 (2.024 - 2.025) 
51.160 - 51.190 (2.014 - 2.015) 

0.008 (0.0003) 

52.000 - 52.030 (2.047 - 2.049) 
51.750 - 51.780 (2.037 - 2.039) 
51.500 - 51.530- (2.028 - 2.029) 
51.250 - 51.280 (2.018 - 2.019) 

0.06 - 0.12 (0.002 - 0.005) 
0.145 (0.006) 

42.580 (1.676) 
42.478 (1.672) 

42.580 (1.676) 
42.478 (1.672) 

mm(in) 

0.10 - 0.17 (0.004 - 0.007) 
0.3 (0.012) 

0.15 - 0.30 (0.0059 - 0.0118) 

44.009 - 44.034 (1.733 - 1.734) 

43.975 (1.730 - 1.731) 

0.034 - 0.084 (0.001 - 0.003) 
0.15 (0.006) 

mm(in) 

15.876 - 15.896 (0.625 - 0.626) 

15.835 - 15.860 (0.623 - 0.624) 

0.016 - 0.061 (0.0006 - 0.0024) 
0.07 (0.003) 

mm(in) 

14.224 - 14.249 (0.560 - 0.561) 

14.288 - 14.319 (0.563 - 0.564) 

0.039 - 0.095 (0.002 - 0.004) 
0.1 (0.004) 

mm(in) 

0.08 (0.003) 

0.020 - 0.180 (0.001 - 0.007) 
0.3 (0.012) 

Front 5i.06 - 52.09 (2.0497 - 2.0508) 
Center 51.81 - 51.84 (2.0398 - 2.0409) 
Rear 51.31 - 51.34 (2.0201 - 2.0212) 

0.008 (0.0003) 

52.000 - 52.030 (2.047 - 2.049) 
51.750 - 51.780 (2.037 - 2.039) 
51.500 - 51.530- (2.028 - 2.029) 
51.250 - 51.280 (2.018 - 2.019) 

0.06 - 0.12 (0.002 - 0.005) 
0.145 (0.006) 

42.580 (1.676) 
42.478 (1.672) 

42.580 (1.676) 
42.478 (1.672) 

mm(in) 

0.10 - 0.17 (0.004 - 0.007) 
0.3 (0.012) 

0.20 - 0.030 (0.0079 - 0.0188) 

44.009 - 44.034 (1.733 - 1.734) 

43.975 (1.730 - 1.731) 

0.034 - 0.084 (0.001 - 0.003) 
0.15 (0.006) 
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TORQUE SPECIFICATIONS 

20 KW 60Hz Generator/16KW 50 Hz Generator 
. • 71 B FOUR 71 C FOUR 

COMPONENT m-Kg (ft-lb) m-Kg (ft-lb) 

Alternator Bracket 3.8 - 5.3 (27 - 38) 3.8 - 5.3 (27 - 38) 
BackPlate 3.3 - 4.8 (24 - 35) 3.3 - 4.8 (24 - 35) 

Camshaft Gear 6.4 - 9.5 (46 - 69) 6.2 - 7.0 (45 - 51) 
Camshaft Thrust Plate 1.6 - 2.4 (12 - 17) 1.6 - 2.4 (12 - 17) 

Connecting Rod Cap 8.2 - 9.0 (59 - 65) 6.9 - 7.5 (50 - 54) 
Coolant Pump 1.6 - 2.4 (12 - 17) 1.6 - 2.4 (12 - 17) 

Coolant Pump Pulley 1.6 - 2.4 (12 - 17) 1.6 - 2.4 (12 - 17) 
Coolant Temperature Sender 1.2 - 1.8 (9 - 13) 1.2 - 1.8 (9 - 13) 
Coolant Temperature Switch 1.2 - 1.8 (9 - 13) 1.2 - 1.8 (9 - 13) 

Crankshaft Pulley Nut 35 - 40 (253 - 289) 35 - 40 (253 - 289) 
Cylinder Head Bolts 11.8 - 12.5 (85 - 90) 11.0 - 11.7 (80 - 85) 

Cylinder Head Cover 0.3 - 0.45 (2 - 3) 0.3 - 0.45 (2 - 3) 

Damper Plate 1.9 - 2.7 (14 - 20) 1.9 - 2.7 (14 - 20) 
Engine Mounts 3.2 - 4.7 (23 - 34) 3.2 - 4.7 (23 - 34) 

Exhaust Manifold 2.7 - 3.3 (20 - 24) 2.7 - 3.3 (20 - 24) 
Flywheel bolts 15.5 - 16.3 (112 - 118) 15.5 - 16.3 (112 - 118) 
Friction Gear 6.4 - 9.5 (46 - 69) 6.4 - 9.5 (46 - 69) 

Glow Plug 1.0 - 1.5 (7 - 11) 1.0 - 1.5 (7 - 11) 

Idler Gear Thrust Plate 2.2 - 3.2 (17 - 23) 2.3 - 3.2 (16.6 - 23.1) 
Injection Nozzle to Body 6.0 - 8.0 (43 - 58) 8 - 10 (58 - 72) 
Injection pipe Flare Nut 2.5 - 3.0 (18 - 22) 2.5 - 3.0 (18 - 22) 

Injection Pump Drive Gear Lock Nut 4.0 - 7.0 (29 - 51) 4.0 - 7.0 (29 - 51) 
Injector Hold Down Nuts 1.6 - 2.4 (11.6 - 17.4) -

**Injectors - 6.0 - 7.0 (43 - 51) 

Intake Manifold 1.6 - 2.4 (12 - 17) 1.6 - 2.4 (12 - 17) 
Main Bearing Cap 11.0 - 11.7 (80 - 85) 11.0 - 11.7 (80 - 85) 

Oil Pan Bolts 1.6 - 2.3 (12 - 17) 1.6 - 2.3 (12 - 17) 
Oil Pan Upper block - 1.6 - 2.3 (12 - 17) 
Oil Pressure Sender 1.2 - 1.8 (9 - 13) 1.2 - 1.8 (9 - 13) 
Oil Pressure Switch 1.2 - 1.8 (9 - 13) 1.2 - 1.8 (9 - 13) 

Oil Pump Cover 0.8 - 1.2 (5.8 - 8.7) 0.8 - 1.2 (5.8 - 8.7) 
Oil Pump Pipe 0.8 - 1.2 (5.8 - 8.7) 0.8 - 1.2 (5.8 - 8.7) 

Rear Oil Seal Cap 1.5 - 2.0 (11 - 14) 1.5 - 2.0 (11 - 14) 
Rocker Arm Assembly 11.0 - 11.7 (80 - 85) 11.0 - 11.7 (80 - 85) 

Rocker Arm Cover 0.25 - 0.40 (1.8 - 2.9) 0.25 - 0.40 (1.8 - 2.9 
Thermostat Housing 0.8 - 1.1 (6 - 8) 0.8 - 1.1 (6 - 8) 

Thrust Plate 1.9 - 2.6 (14 - 19) 1.9 - 2.6 (14 - 19) 
Timing Gear Case 1.6 - 2.4 (12 - 17) 1.6 - 2.4 (12 - 17) 

Timing Gear Cover 1.6 - 2.4 (12 - 17) 1.6 - 2.4 (12 - 17) 

** The 71B-FOUR engine uses injectors that are bolted to the head 
with a torque value of 1.6 - 2.4 m-Kg (11.6 - 17.4 ft-lb) per bolt, 
tightened evenly. 

** The 71C-FOUR engine injectors are screwed directly into the head 
with a torque value of6.0 - 7.0 m-Kg (43 - 51 ft-lb). 
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71 Bn1 C ENGINE SPECIFICATIONS 

ENGINE SPECIFICATIONS 
Engine Type 

Aspiration 

Governor 

Combustion Chamber 

Bore & Stroke 

Piston Displacement 

Firing Order 

Direction of Rotation 

Maximum Torque 
(at 1800 rpm) 

Diesel, four-cycle, three-cylinder, fresh 
water-cooled, vertical in-line overhead valve 
mechanism (71 Hp at 3600 rpm maximum). 

Naturally aspirated 

Electronic Governing 

Swirl type 

3.50 x 4.0 inches (88.9 x 101.6 mm) 

154 cubic inches (2.5 liters) 

1-3-4-2 

Clockwise, when viewed from the front 

1181b-ft (16.31 kg-m) 

Compression Ratio 21:1 

Dimensions Height: 26.9 inches (684.2 mm) 
Width: 22.2 inches (563.6 mm) 
Length: 39.5 inches (1003.3 mm) 

Weight 652 Ibs (295.9 kgs) 

Fuel Consumption 1.4 US gph (5.2 Iph) at 2500 rpm with the prop 
(approximate) allowing 3600 rpm full throttle in forward gear 

Inclination Continuous 14° 
Temporary 25° (not to exceed 30 min.) 

Generator Power Take Off 30 Horsepower (maximum) 

TUNE-UP SPECIFICATIONS 
Compression Pressure 427 psi (30 kg/cm') at 200 rpm limit 
(Limit of Difference 

Between Cylinders) (47.2 psi {3.0 kg/cm'}) 

Valve Timing Intake Opens 17" BTDC 
Intake Closes 47° ABDC 

Exhaust Opens 51 ° BBDC 
Exhaust Closes 13° ATDC 

Valve Seat Angle Intake 45° 
Exhaust 30° 

Engine Speed 1800 rpm 60 Hertz 
1500 rpm 50 Hertz 

Valve Clearance Intake 0.012 inches (0.3 mm) 
(engine cold) Exhaust 0.012 inches (0.3 mm) 

Engine Speed Idle speed: 750 - 1000 rpm 
Cruising speed: 2500 - 3000 rpm 

Injector Pressure 1920 + 71 - 0 psi (135 + 5 - 0 kg/cm') 

Engine Timing Static timed - drop valve method 
0.205 ± .005 in BTDC 

ELECTRICAL SYSTEM 
Starting Battery 12-Volt, (-) negative ground 

Battery Capacity 400 - 600 Cold Cranking Amps (CCA) 

DC Charging Alternator 

Starter 

Starting Aid 

DC No-Load Current 

DC Cranking Current 

51 Amp rated, belt driven 

12-Volt, reduction gear, 3 !WI 

Glow plugs, sheathed type 

± 2% of rated Amps 

250 - 300 Amps (engine cold) 

General 

Fuel 

Fuel Injection Pump 

Fuel Injection Timing 
(spill timing) 

Nozzle 

Fuel Filter 

Air cleaner 

Air Flow 
(engine combustion) 

General 

Operating Temperature 

Fresh Water Pump 

Raw Water Pump 

.Raw Water Flow, 
at 3600 rpm 

System Capacity 
(fresh water) 

Standard 

Gear Ratio 

Prop Shaft Rotation 

Prop Recommendations 
for this Gear 

Lubrication Fluid 

Sump Capacity 

FUEL SYSTEM 
Open flow, self bleeding - 1 bleed point 

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

Bosch Model VE Distributor 

0° TDC (Top Dead Center) 

Throttle type 

Spin-on type, full flow 

Metal screen type 

160.4 cfm (4.5 cmm) at 3600 rpm 

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

170 -190° F (77 - 88° C) 

Centrifugal type, metal impeller, belt-driven 

Positive displacement, rubber impeller, 
gear-driven. 

10 US gpm (37.8Ipm) (measured 
before discharging into exhaust elbow). 

11.5 qts (10.88 liters) 

TRANSMISSION 
Hurth - case hardened helical gears, with 
servo-operated multiple disc clutch 

2.7: 1 

Right hand 

20D x 14P - 2 blade or 20D x 12P - 3 blade 
propeller should allow the engine to reach it's full 
rated rpm (3600 + 000 - 100) at full open 
throttle in forward gear. 

ATF type A Dextron II or III 

0.79 US quarts (0.75 liters) 

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 

6.5 U.S. qts (6.15 liters) 
plus filter/cooler assembly 

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

API Specification CF or CG-4, 
SAE 30, 10W-30, 15W-40 
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STANDARD HARDWARE TORQUES 
NOTE: Unless stated otherwise for a specific assembly, use the following torque values when tightening standard hardware. 

Grade 4 Pitch Ib-II kg-m Grade 7T, 8T and 8.8 Pitch Ib-II kg-m 

6mm bolt head/nut 1 2.9-5.1 0.4-0.7 6mm bolt head/nut 1 5.S-S.7 0.S-1.2 

Smm bolt head/nut 1.25 7.2-11.6 1.0-1.6 Smm bolt head/nut 1.25 14.5-21.7 2.0-3.0 

10mm bolt head/nut 1.25 13.7-22.4 1.9-3.1 10mm bolt head/nut 1.25 2S.9-39.S 4.0-5.5 

10mm bolt head/nut 1.5 13.0-21.7 1.S-3.0 10mm bolt head/nut 1.5 26.S-37.6 3.7-5.2 

12mm bolt head/nut 1.25 (ISO) 25.3-39.S 3.5-5.5 12mm bolt head/nut 1.25 (ISO) 54.2-75.9 7.5-10.5 

12mm bolt head/nut 1.5 25.3-39.S 3.5-5.5 12mm bolt head/nut 1.5 50.6-65.1 7.0-9.0 

12mm bolt head/nut 1.75 21.7-36.2 3.0-5.0 12mm bolt head/nut 1.75 43.4-61.5 6.0-S.5 

13mm bolt head/nut 1.5 32.5-50.6 4.5-7.0 13mm bolt head/nut 1.5 57.9-S6.S S.0-12.0 

14mm bolt head/nut 1.5 36.2-57.9 5.0-S.0 14mm bolt head/nut 1.5 72.3-10S.5 10.0-15.0 

14mm bolt head/nut 2 34.0-55.7 4.7-7.7 14mm bolt head/nut 2 68.7-101.3 9.5-14.0 

16mm bolt head/nut 1.5 54.2-79.6 7.5-11.0 16mm bolt head/nut 1.5 10S.5-166.4 15.0-23.0 

16mm bolt head/nut 2 51.4-76.7 7.1-10.6 16mm bolt head/nut 2 101.3-159.1 14.0-22.0 

Grade 6T Grade 5 Cap Screw 

6mm bolt head/nut 1 4.3-6.5 0.6-0.9 1/4 UNC 9-11 1.2-1.5 

Smm bolt head/nut 1.25 10.S-15.9 1.5-2.2 1/4 UNF 11-13 1.5-1.S 

10mm bolt head/nut 1.25 21.7-32.5 3.0-4.5 5116 UNC 1S-20 2.5-2.S 

10mm bolt head/nut 1.5 19.5-30.4 2.7-4.2 5116 UNF 21-23 2.9-3.2 

12mm bolt head/nut 1.25 (ISO) 36.2-57.9 5.0-S.0 3/8 UNC 2S-33 3.7-4.6 

12mm bolt head/nut 1.5 36.2-50.6 5.0-7.0 3/8 UNF 30-35 4.1-4.S 

12mm bolt head/nut 1.75 34.7-49.2 4.S-6.S 7/16 UNC 44-49 6.1-6.S 

7/16 UNF 50-55 6.9-7.6 

112 UNC 68-73 9.4-10.1 

112 UNF 73-S0 10.1-11.1 

GENERAL SCREWS 
BOLT DIA. BOLT HEAD MARK 

4 7 10 
M6 0.3-0.5 0.8 -1.0 1.0 -1.3 
M8 1.0 -1.3 1.5 -2.2 2.5-3.5 
M10 1.8 - 2.5 3.0-4.2 5.0-7.0 
M12 3.0-4.2 5.5-7.5 9.5 -12.0 
M14 5.0-7.0 8.0 -11.0 16.0-19.0 

SEAlANTS 
PARTS REQUIRING SEALANT SURFACES REQUIRING SEALANT SEALANT 

(where to mount sealant coated parts) 
Taper screw 112" Thread portion (Gear case) Liquid Teflon 
Taper screw 1/4" Thread portion (Cylinder block right side, pump cover) Liquid Teflon 
Taper screw 1/8" Thread portion (Cylinder head rear surface) Liquid Teflon 
Water drain plug Thread portion (Cylinder block right side, rear middle portion) Liquid Teflon 

. Oil pressure switch Thread portion (Cylinder block right side surface) Liquid Teflon 
Side seal Periphery (Main bearing caps No. 1 and No.5) Permatex #6B 
Bearing cap No. 1 Contact surface with cylinder block Permatex #6B 
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METRIC CONVERSIONS 

INCHES TO MILLIMETERS MILLIMETERS TO INCHES 
Inches mm Inches mm mm Inches mm Inches 

1 25.40 15 381.00 1 0.0394 15 0.5906 
2 50.80 20 508.00 2 0.0787 20 0.7874 
3 76.20 25 635.00 3 0.1181 25 0.9843 
4 101.60 30 762.00 4 0.1575 30 1.1811 
5 127.00 35 889.00 5 0.1969 35 1.3780 

10 254.00 40 1016.00 10 0.3937 40 1.5748 

10 MILLIMETERS = 1 CENTIMETER, 100 CENTIMETERS = 1 METER = 39.37 INCHES (3.3 FEET) 

INCHES TO METERS METERS TO INCHES 
Inches Meters Inches Meters Meters Inches Meters Inches 

1 0.0254 7 0.1778 0.1 3.937 0.7 27.559 
2 0.0508 8 0.2032 0.2 7.874 0.8 31.496 
3 0.0762 9 0.2286 0.3 11.811 0.9 35.433 
4 0.1016 10 0.2540 0.4 15.748 1.0 39.370 
5 0.1270 11 0.2794 0.5 19.685 1.1 43.307 
6 0.1524 12 0.3048 0.6 23.622 1.2 47.244 

TO CONVERT METERS TO CENTIMETERS, MOVE DECIMAL POINT TWO PLACES TO THE RIGHT 

YARDS TO METERS METERS TO YARDS 
Yards Meters Yards Meters Meters Yards Meters Yards 

1 0.91440 6 5.48640 1 1.09361 6 6.56168 
2 1.82880 7 6.40080 2 2.18723 7 7.65529 
3 2.74320 8 7.31520 3 3.28084 8 8.74891 
4 3.65760 9 8.22960 4 4.37445 9 9.84252 
5 4.57200 10 9.14400 5 5.46807 10 10.93614 

MOVE DECIMAL POINT FOR HIGHER VALUES - e.g. 6,000 METERS = 6,561.68 YARDS 

POUNDS TO KILOGRAMS KILOGRAMS TO POUNDS 
Ib kg Ib kg kg Ib kg Ib 

1 0.454 6 2.722 1 2.205 6 13.228 
2 0.907 7 3.175 2 4.409 7 15.432 
3 1.361 8 3.629 3 6.614 8 17.637 
4 1.814 9 4.082 4 8.818 9 19.842 
5 2.268 10 4.536 5 11.023 10 22.046 

GALLONS TO LITERS LITERS TO GALLONS 
Gallons Liters Gallons Liters Liters Gallons Liters Gallons 

1 3.79 10 37.86 1 0.26 60 15.66 
2 7.57 20 75.71 2 0.53 90 23.77 
3 11.36 30 113.57 5 1.32 120 31.32 
4 15.14 40 151.42 10 2.64 150 39.62 
5 18.93 50 189.28 20 5.28 180 47.54 

PINTS TO LITERS LITERS TO PINTS 
Pints Liters Pints Liters Liters Pints Liters Pints 

1 0.47 6 2.84 1 2.11 6 12.68 
2 0.95 7 3.31 2 4.23 7 14.79 
3 1.42 8 3.79 3 6.34 8 16.91 
4 1.89 9 4.26 4 8.45 9 19.02 
5 2.37 10 4.73 5 10.57 10 21.13 

TEMPERATURE 
32 40 50 60 70 75 85 95 105 140 175 212 of 
I I I I I I I I I I I I 
I I I I I I I I I I I I 
0 5 10 15 20 25 30 35 40 60 80 100 °C 
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Generator Maintenance ..................... 50 Remove Start/Stop Panel .................. 61 
Generator Specifications .................... 62 Three Phase 12 Wire Reconnectable ......... 51 
Generator Information ..................... .50 Screws - Standards ........................ 70 
Generator Wiring Schematic ................. 55 Sealants ................................. 70 
Glow Plugs ............................. .34 Sendor - Oil Pressure ...................... 39 
Heat Exchanger ........................... 29 Serial Number Location .................... .2 
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