
























































































STARTER MOTOR REPAIR 

STARTER INSPECTION 

Solenoid 
Inspect the solenoid for continuity between terminals S and 
M and between tenninals S and body. No continuity should 
be found between S and M. Continuity should be found 
between S and the body and M and the body. 

CONTINUITY CHECK 

Inspecting The Armature 
1. Check the armature with a growler tester. Hit's short 

circuited, replace the armature. Also check for insulation 
between the commutator and its shaft. If poorly 
insulated, replace the armature. 

ARMATURE 
CHECK 

2. Measure the commutator O.D. and the depth of undercut. 
Repair or replace it if the service limit is exceeded. Also 
check the commutator outside surface for dirtiness and 
roughness. If rough, polish the commutator with fine 
crocus cloth. 

Commutator Outside Diameter 
Standard 1.523 in (38.7 mm) 
Limit -0.039 in (·1.0 mm) 

COMMUTATOR D.O. 

"­
Brush and Brush Holder Inspection 
1. Check the brushes. If worn out beyond the service limit, 

replace the brushes. 

BRUSHES 

Brush Height 
Standard 17 mm (0.669 in) 
Limit 6 mm (0.2363 in) 

2. Check the brush spring tension. A weak or defective 
spring will cause excessive brush wear; replace the 
springs if suspect. 

BRUSH HOLDER 

3. Check for insulation between the positive brush holder 
and holder base. If poorly insulated, replace the holder 
assembly. Also check the brush holders for proper staking. 

Engines & Generators 
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STARTER MOTOR TESTING 

AITRACTION TEST 

3. Holding test. With a battery connected to the solenoid 
terminal S ( +) and to the starter body, manually pull out 
the pinion fully. The pinion must remain at that position 
even when released from holding with your hand. 

HOLDING TEST 

DISASSEMBLY (Typical) 
1. Disconnect the wire from the solenoid terminal M (-). 

2. Loosen the two screws fastening the solenoid. Remove 
the solenoid assembly. 

3. Remove the two long through bolts and two screws 
fastening the brush holder. Remove the rear bracket. 

4. With the brushes pulled away from the armature, 
remove the yoke and brush holder assembly. Then pull 
the armature out. 

5. Remove the cover, pry the snap ring out, and remove 
the washer. 

6. Unsc~w the bolts and remove the center bracket. At the 
same time, the washers for the pinion shaft end play 
adjustment will come off. 

STARTER MOTOR 

PINION 

4. Return test: With a battery connected to the solenoid ter­
minal M (-) and to the starter body, manually pull out the 
pinion fully. The pinion must return to its original position 
when released from holding by hand. 

RETURN TEST 

7. Pull out the reduction gear lever and lever spring from the 
front bracket. 

8. On the pinion side, pry the snap ring out, and pull out the 
pinion and pinion shaft. 

9. At each end of the arfnature, remove the ball bearing with 
a bearing puller. It is impossible to replace the ball bear­
ing press-fitted in the front bracket. If that bearing has 
worn off, replace the front bracket assembly. 
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""-.ADJUSTING 
SHIMS 

NOTE: Inspect, clean arul 
(if necessary) replace the brush, 
commutator, solenoid, armature, 
etc. See the following pages. 



STARTER MOTOR REPAIR 
Field Coil Inspection 
1. Check for insulation between one end (brush) of the 

coil and yoke. 

2. Check for continuity between both ends (brushes) 
of the coil 

3. Check the poles and coil for tightness. 

FIW COIL TEST 

STARTER ADJUSTMENT AND REASSEMBLY 

A CAUTION: Before installing. thoroughly clean the 
starter flange and mounting surfaces. remove all oil, 
old paint. and rust. Starter perfonnance largely 
depends on the quality of the wiring. Use wire of suffi­
cient size and grade between the battery and starter 
and fully tighten to the tenninal. 

Reassemble the starter assembly in the reverse order of 
disassembly, making sure of the following: 

1. Pinion shaft end play adjustment. Set the end play (thrust 
gap) to between 0.5 to 2 mrn by inserting an adjusting 
washer between the center bracket and the reduction gear. 

a. Fit the pinion shaft, reduction gear washer and snap 
ring to the center bracket. 

b. Measure end play by moving the pinion shaft in the 
axial direction. If the end play exceeds 0.5 mm, 
increase the number of adjusting washers inserted. 

2. Greasing. Whenever the starter has been overhauled, 
apply grease to the following parts: 

a. Armature shaft gear and reduction gear. 

b. All bearings. 

c. Bearing shaft washers and snap rings. 

d. Bearing sleeves. 

e. Pinion. 

f. Sliding portion of lever. 

A CAUTION:. Never smear the starter fitting surface, 
tenninals, brushes, or commutator with grease. 

3. After reassembly, check by conducting a no-load 
test again. 

GEAR 

SNAP RING 

PINION SHAFT END PLAY 

l""fiV'fWESTERBEKE 
Engines & Generators 
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TRANSMISSION 

For Transmission Service and Maintenance, refer to your Transmission manual or 
WESTERBEKES 12C/12D Operators Manual. To re-build a transmission, contact an 
authorized Transmission Service Center. 

HURTWZF Marine Transmission 

ZF Industries Marine US Headquarters 
3131 SW 42"d Street 
Fort Lauderdale, FL 33312 
Tel: 954-581-4040 
Website: www.zf-marine.com 

BW/JS Marine Transmissions 

Westerbeke Corporation 
150 John Hancock Road 
Taunton, MA 02780 
Tel: 508-823-7677 
Website: www. westerbeke.com 

PRM Marine Transmissions 

Newage Transmission Limited 
Barlow Road 
Coventry CV2 2LD 
England 
Tel: +44 (0) 24 7661 1845 
Website: www.newage-pnn.co.uk 

NOTE: If the transmission is not being re-built, it should be visually inspected. Flush out and 
pressure test the oil cooler and replace the coolant hoses. Inspect and lubricate the gear 
shift linkage and the propeller shaft coupling. Clean and repaint the transmission and 
change the transmission fluid. 
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12C AND 120 TWO ENGINE SPECIFICATIONS 

Engine Type 

Governor 

Valve Mechanism 

Combustion Chamber 

Bore & Stroke 

Piston Displacement 

Firing Order 

Direction of Rotation 

Maximum Torque 

Compression Ratio 

Compression Pressure 

Valve Seat Angle 

Valve Clearance 
(engine cold) 

Dimensions 

Inclination 

Dry Weight 

Fuel Consumption 

Idle Speed 

Cruise Speed 

SPECIFICATIONS 
Diesel, four-cycle, two-cylinder, fresh water­
cooled, vertical in-line. 
12 Hp @ 3000 rpm maximum 

Mechanical, centrifugal weight type 

Overhead 

Swirl chamber type 

2.99 x 2.76 inches (76 x 70 mm) 

38.75 cubic inches (0.635 liters) 

1 - 2 

Clockwise, when viewed from the front. 

30 lb-ft (4.15 kg-m) at 2200 rpm 

23:1 

398 psi (28 kg/em') at 280 rpm 

Intake 45• 
Exhaust 45• 

Intake 0.010 inches (0.25) 
Exhaust 0.010 inches (0.25) 

Height: 19.75 (501.65) 
Width: 17.22 inches ( 437 .3) 
Length: 25 inches (635) 

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

228 lbs (1 03.4 kgs) 

0.8 us gph (3.0 lph) 
at 3000 rpm (approximate) 

1000-1200 rpm 

2000 - 2500 rpm 

ELECTRICAL SYSTEM 
Starting .Battery 

Battery Capacity 

Starting Aid 

Starter Motor 

DC No-Load Current 

Cold Cranking Current 

Alternator 

Regulator 

12 Volt, (-) negative ground 

600 - 800 CCA (Cold Cranking Amps) 

Glow plugs, sheathed type 

12 Volt, 1.2 Kw, solenoid, actuator shift 

100 Amps at 11.5 VoiJs (3000 rpm, min) 

125 Amps at 10 Volts (805 rpm, min) 

12 Volt DC, 50 Amps 

Internal regulator, built into alternator 
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LUBRICATION SYSTEM 
General 

Operating Oil Pressure 
(engine hot) 

Oil Grade 

Oil Filter 
(Pn.#036920) 

Sump Capacity 
(including filter) 

General 

Fuel 

Injection Pump 

Engine Timing 
(Spill Timing) 

Injection Pressure 

Nozzle 

Air cleaner 

Air Flow 
(engine combustion) 

Lift Pump 
(~N #039275) 

General 

Operating Temperature 

Fresh Water Pump 
(PN# 037015) 

Raw Water Pump 
(PN# 033636) 

Raw Water Flow 
(measured before 
discharge into exhaust 
elbow) 

System Capacity 
(Fresh Water) 

Pressure type by Trochoid pump, gear-driven, 
with external pressure valve relie·f 

15-45 psi (1.0-3.1 kg/em') 

API Specification CF, CF-4, CG-4, CH-4 or Cl-4 
SAE 15W-40 (all season). 

Full flow, paper element, spin on 

3.0 U.S. qts (2.8 liters) 

FUEL SYSTEM 
Open flow, self-bleeding 

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

In-line plunger type (BOSCH) 

19• ± 1• BTDC 
Static 

1991 psi (140 kg/cm2) 

Th rattle type 

Metal screen type-cleanable 

34 cfm (0.96 cmm) 

12 voltDC lift capacity of 5' (1.5 mm) wet 

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

170 -190• F (77- sa· C) 

Centrifugal type, metal impeller, belt-driven 

Positive displacement, rubber impeller, 
mechanically-driven 

11.1 US gmp (421pm) at 3000 rpm-approx. 

2.9 US qts (2.71iters) 

TRANSMISSIONS 
JS Model 

PRM 80 
BW7 

2.05:1 reduction (See Transmission pages) 

2.0:1 reduction 
2.05:1 reduction 

ZF 2.04:1 reduction 
Propeller Rotation Right hand turning - Standard Transmission 
Propeller Shaft 3/4" diameter (minimum) 
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12C/12D TWO SERVICE DATA I STANDARDS AND LIMITS 
Component Specified Value I Standard Repair Limit 

inches(mm) inches(mm) 
---

COMPRESSION I TIMING 

Cylinder Compression ........... 398.16 psi at 280 rpm ................ 355.5 psi 
·Pressure (28 kg/em') (25 kg/em') 

Difference between ........................... 35.55 psi 
Cylinders (max) (2.5 kg/em') 

Fuel Injection Order -12C/D Two ......... 1- 2 

Injection liming at BTDC 
on compression stroke ..................... 19° ± 1.5 ............................ 19° ± 2 
Spill liming (static) 

Injector Spray Pressure .............. 1990 psi± 140.0 
(140 ± 10.0 Kg/cm2) 

CYLINDER HEAD 

Bottom Surface Distortion ........ within 0.002 (0.05) .................. 0.004 (0.1) 

Valve Guide 1.0 ................................ 0.260 (6.6) 
(Intake & Exhaust) 

Valve Seat Angle ................................... .45° 
(Intake & Exhaust) 

Valve Seat Width .................. 0.051 - 0.071 (1.3 - 1.8) ............ 0.004 (0.1) 
(Intake & Exhaust) 

Valve Seat Sinkage ..................................................... -0.039 (-1mm) Service Limit 

Valve Clearance ........................... O.o10 (0.25) Cold 
(Intake & Exhaust) 

VAlVES 

Valve Head Diameter (lntake) ......... 1.051 (26.7) 

Valve Head Diameter (Exhaust) ...... 0.972 (24.7) 

Overall Length ................................... 3.701 (94) 

Stem O.D .......................................... 0.260 (6.6) 

Stem to Guide Clearance (Intake) ............................................. 1.051 (26.7) 

Stem to Guide Clearance (Exhaust) .......................................... 0.972 (24.7) 

Valve Contact Width ................................. 3 .................................. 1.3 - 1.8 

Valve Face Angle .................................... .45° 

Valve Head Thickness ...................... 0.039 (1.0) .............. :· ......... 0.019 (0.5) 
(Margin Width) 

·,. Valve Head Sinkage ........................ O.o19 (0.5) ........................ 0.591 (1.5) 
(from cylinder head to bottom face) 

Valve Spring 
Free Length .............................. 1.595 ( 40.5) ...................... 1.54 7 (39.3) 
Preload/Installed Length .... 13.095 lbs/1.398 in ...................... -15% 

(5.94 kg/35.5mm) 

........................................ 32.7161bs/1.102 in ...................... -15% 
(14.84 kg/28mm) 

Squareness .............................................. 2° ...................................... 3° 

TIMING GEARS 

Backlash between gears in Mesh 
0.0003- 0.0005(0.01 - 0.14) .......... 0.012(0.3) 

Idler Gear Bushing - Clearance 
between Bushing and Shaft 

0.001 - 0 01 0(0.03 - 0.07) .......... 0.0078(0.2) 

Component Specified Value I Standard Repair limit 
lnches(mm) inches(mm) 

ROCKER ARM 

Interior Diameter ............................... 0.047 (12) 

Rocker Arm to Shaft Clearance ................................................ -0.008 (-0.2) 

CYLINDER BlOCK 

Camshaft Hole Diameter 
Front... ......................................... 1.654 (42) , .. Ball Bearing Hole 
No.2 .......................................... 1.339 (34) 
No. 3 .......................................... 1.299 (33) 
Rear ............................................ 1.299 (33) 

CYLINDER BORE . 
Bore Size ........................................ 2.992 (76mm) .................... +0.008(+0.2) 

Oversize Finish ToleranceO - 0.001 (0-0.03) for each oversize 

Cylindricity ............................ : ... within 0.0004 (0.01) 

Gasket Fitting/ ........................... within 0.0020 (0.05) ................ 0.004 (0.1) 
Surface Distortion 

PISTON 

Type ................................................. Solid Type 

Materiai ......................................... Aiuminum Alloy 

Outside Diameter (Skirt End) .......... 2.992 (76) 

Clearance to Cylinder ...... 0.0028- 0.0079(0.071 - 0.084) ........ 0.001 (0.3) 

Oversize ...... : ................................. 0.01, 0.02. 0.03 
(0.25, 0.50, 0.75) 

Protrusion From Cylinder ................ 0.035 (0.9) 
Block Top Surface 

PISTON PIN (See note on next page) 

Type .......................................... Semi-floating Type 

Outside Diameter. .................. 0.709 (18) Early Models 
................................................ 0.825 (21) Late Models 

Piston Pin to Piston Clearance ................................................. 0.003 (0.08) 

Piston Pin to Connecting 
Rod Clearance 
Press-fit Load ............. 2204.6 ± 1102.31bs (1000 ± 500 kg) 

PISTON RINGS (See note on next page) 

Number of Rings 
Compression (2) 

No. 1 ...................... Chrome plated, semi-keystone type 
No. 2 ............................................ Tapered 

Oil (1) ...................... Chrome plated with Coil expander 

Ring Sid~ Clearance 
Compression No. 1 ...................................................................... 0.3 

Compression No. 2 ...... 0.002 - 0.004 (0.05 - 0.09) ......... .0.008 (0.2) 
Oil ............................... .0.001 - 0.002 (0.03 - 0.07) .......... 0.008 (0.2) 

Ring Gap (All Rings) ........... 0.006- 0.016 (0.15- 0.40) ................ (1.5) 

Engines & Generators 
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12C/12D TWO SERVICE DATA I STANDARDS AND LIMITS 

Component Specified Value I Standard Repair limit 
inches(mm) inches(mm) 

-------------------------- ----~ 

CONNECTING ROD BEARING 

Type .................................. Aluminum with Black Metal 

Oil Clearance .................... 0.0009- 0.0020(0.022- 0.052) ...... 0 006 (0.15) 

Under Size ............................... 0.01, 0.02 (0.25, 0.50) 
____________________ ____c ____ ____c ____ ~---------

CONNECTING ROD 

Type ........................................ .Forged 1-Beam 

Bend and Twist.. ........................ Within 0.002 (0.05) 

Big End Thrust Clearance .... 0.004 - 0.014 (0.1 - 0.35) 

CRANKSHAFT 

Type ....................................... Fully Counterbalanced 

Bend ........................................ .Within 0.001 (0.03) 

End Play ............................. 0.002- 0.007 (0.05- 0.175) 

Journal 0.0 ....................................... 1.693 (43) ...................... -0.006 (-0.15) 

Pin O.D .............................................. 1.575 (40) ...................... -0.006 (-0.15) 

Bearing Oil Clearance ................... (0.022- 0.052) 

Under Size Rnishing 
Journal Under Size 

0.25 .................... 1.6817- 1.6823 (42.715- 42.730) 
0.50 .................... 1.6719- 1.6724 (42.465- 42.480) 

Pin Under Size 
0.25 .................... 1.5636- 1.5642 (39.715- 39.730) 
0.50 .................... 1.5537 -1.5543 (39.465- 39.480) 

MAIN BEARING 

Type .................................. Aluminum with Black Metal 

Oil Clearance ............................. No. 2: Flanged Metal 

Under Size ............................... 0.01, 0.02 (0.25, 0.50) 

VAlVE CAMSHAFT 

Driving Method ................................. Gear Drive 

Front Journal ................................... Ball Bearing 

Journal to Cylinder ................................................................... 0.006 (0.15) 
Block Hole Clearance 

Lobe Height.. .................................. 1.078 (27.37) ...................... 0.039 (1.0) 

Major Diameter of Cam ................. 1.078 (27.37) ...................... 0.039( -1.0) 
(Intake and Exhaust) 

Oil Clearance .............................................................................. 0.006 (0.15) 

Component Specified Value I Standard Repair limit 
inches(mm) inches(mm) 

INJECTION PUMP CAMSHAFT 

Driving Method ................................. Gear Drive 

Front Journai. ...................... Ball Bearing (Front & Rear) 

Lobe Height.. ........ ; .......................... 1.18 (30.0) ........................ 0.027 (0.7) 

Major Cam Diameter ......................... 1.18 (30) .............................. (-0.7) 
---------·~ 

TAPPET 

Outside Diameter ............................... 0.75 (1 9) 

Tappet to Cylinder Block Clearance .......................................... 0.006 (0.15) 

PUSH ROD 

Bend ........................................ .Within 0.0118 (0.3) 

Fuel Solenoid Cut-Off Stroke ............ (10 ± 0.5) 

STARTER MOTOR 

Depth of Brush Undercut.. ............... 0.019 (0.5) ........................ 0.008 (0.2) 

Height of Brush ................................. 0.669 (17) .......................... 0.236 (6) 

Spring Pressure ........................ 43 Lb/in' (3 Kg/em') 

Commutator 0.0 ............................. 1.523 (38.7) ...................... -0.039 (-1.0) 

Pinion Shaft End Play ...................... 0.014 (0.5) 

NOT£: T'ae wrist pin used with the piston and connecting rods 
has changed. The diameter of the wrist pin has been changed 
from 18mm to 21 mm. 
Refer to WESTERBEKES Parts Bulletin #2010-2. 
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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 Pilch I b-It kg-m Grade 7T, 8T and 8.8 Pitch I b-It kg-m 

6mm bolt head/nut 1 2.9-5.1 0.4-0.7 6mm bolt head/nut 1 5.8-8.7 0.8-1.2 

8mm bolt head/nut 1.25 7.2-11.6 1.0-1.6 8mm bolt head/nut 1.25 14.5-21.7 2.0-3.0 

1 Omm bolt head/nut 1.25 13.7-22.4 1.9-3.1 10mm bolt head/nut 1.25 28.9-39.8 4.0-5.5 

1 Omm bolt head/nut 1.5 13.0-21.7 1.8-3.0 10mm bolt head/nut 1.5 26.8-37.6 3.7-5.2 

12mm bolt head/nut 1.25 (ISO) 25.3-39.8 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 25.3-39.8 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 6.0-8.5 

13mm bolt head/nut 1.5 32.5-50.6 4.5-7.0 13mm bolt head/nut 1.5 57.9-86.8 8.0-12.0 

14mm bolt head/nut 1.5 36.2-57.9 5.0-8.0 14mm bolt heail/nut 1.5 72.3-108.5 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 1.5 108.5-166.4 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 

8mm bolt head/nut 1.25 10.8-15.9 1.5-2.2 1/4 UNF 11-13 1.5-1.8 

·1 Omm bolt head/nut 1.25 21.7-32.5 3.0-4.5 5/16 UNC 18-20 2.5-2.8 

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 5.0-8.0 318 UNC 28-33 3.7-4.6 

12mm bolt head/nut 1.5 36.2-50.6 5.0-7.0 318 UNF 30-35 4.1-4.8 

12mm bolt head/nut 1.75 34.7-49.2 4.8-6.8 7/16 UNC 44-49 6.1-6.8 
7/16 UNF 50-55 6.9-7.6 
112 UNC 68-73 9.4-10.1 
112 UNF 73-80 10.1-11.1 

BOLT DIAMETER BOLT HEAD MARK 
4 7 10 

M6 0.3-0.5 0.8-1.0 1.0-1.3 
MB 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 

PARTS REQUIRING SEAlANT SURFACES REQUIRING SEAlANT SEALANT 
(where to mount sealant coated parts) 

Taper Screw 112" Thread portion (Gear Gase) 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 #68 

49 



REMOTE OIL FILTER (OPTIONAL) 
PN:040078 REMOTE OIL FILTER SET 

INSTALLATION 
This popular accessory is used to relocate the engine's oil 
filter from the engine to a more convenient location such as 
an engine room bulkhead. 

NOTE: Refer to ENGINE OIL CHANGE in this manual for 
instructions on removing the oil filter. 

APPLY A THIN COAT OF CLEAN OIL TO THE O·RING WHEN 
INSTALLING THIS KIT. THREAD THE KIT ON, THEN HAND 
TIGHTEN AN ADDITIONAL3/4 TURN AFTER THE D-RING 
CONTACTS THE BASE. 

NOTE THE ''IN" AND "OUT" MARKiNGS 
ON THE ADAPTER WHEN THE HOSES ARE 
REMOVED FOR INSTALLATION SO THEY 
WILL BE RECONNECTED CORRECTLY 

THE IN CONNECTION HOSE 
MUST ATTACH TO THE OUT 
CONNECTION ATTHE 
REMOTE OIL FILTER. 

THEOUT HOSE 
MUST ATTACH TO THE IN 
CONNECTION AT THE 
REMOTE OIL FILTER. 
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To install, simply remove the engine oil filter and thread on 
WESTERBEKE's remote oil filter kit as shown. Always 
install this kit with the oil filter facing down as illustrated. 

Contact your WESTERBEKE dealer for more information 

NOTE: Westerbeke is not responsible for engine failure due to 
incorrect installation of the Remote Oil Filter. 

A CAUTION: .. It Is vital to Install the oil lines cor­
rectly. If the oil flows in the reverse direction, the by­
pass valve in the filter assembly will prevent the oil 
from reaching the engine causing an internal engine 
failure. If there is no oil pressure reading, shutdown 
immediately and check the hose connections. 

FASTEN SECURELY TO A BULKHEAD 
(SCREWS ARE OWNER SUPPLIED) 

APPLY A THIN COAT OF CLEAN OIL TO THE FILTER 
GASKET WHEN INSTALLING. AFTER THE FILTER 
CONTACTS THE BASE, TIGHTEN IT AN ADDITIONAL 
3/4 TURN, 



STANDARD AND METRIC CONVERSION DATA 

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

VOLUME 
Cubic Inches (in3) x 16.387 = Cubic Centim~ters x .061 =in 3 

Imperial Pints (IMP pt) x .568 =Liters (L) x 1.76 = IMP pt 
Imperial Quarts (IMP qt) x 1.137 = Liters (L) x.88 = IMP qt 
Imperial Gallons (IMP gal) x 4.546 = Liters (L) x .22 = IMP gal 
Imperial Quarts (IMP qt) x 1.201 =US Quarts (US qt) x .833 = IMP qt 
Imperial Gallons (IMP gal) x 1.201 =US Gallons (US gal) x .833 = IMP gal 
Fluid Ounces x 29.573 = Milliliters x .034 = Ounces 
US Pints (US pt) x .473 = Liters(L) x 2.113 = Pints 
US Quarts (US qt) x .946 = Liters (L) x 1.057 = Quarts 
US Gallons (US gal) x 3.785 =Liters (L) x .264 =Gallons 

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

PRESSURE 
Pounds Per Sq In (psi) x 6.895 = Kilopascals (kPa) x .145 =psi 
Inches of Mercury (Hg) x .4912 = psi x 2.036 = Hg 
Inches of Mercury (Hg) x 3.377 = Kilopascals (kPa) x .2961 = Hg 
Inches of Water (H20) x .07355 = Inches of Mercury x 13.783 = H20 
Inches of Water (H20) x .03613 = psi x 27.684 = H20 
Inches of Water (H20) x .248 = Kilopascals (kPa) x 4.026 = H20 

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

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

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

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

TEMPERATURE 
Degree Fahrenheit (°F) = (°C X 1.8) + 32 
Degree Celsius (0 C} = (°F - 32) x .56 
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