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SAFETY PRECAUTIONS

The foliowing symbols appear in this manual to call attention
to and emphasize conditions potentially dangerous to the
operator,

WARNING

The above symbol is used in the manual to warn of possible
serious personal injury or loss of life.

CAUTION

The abave symbel is used in the manual to caution personnel
of possible damage to equipment.

Read the manual carefully and thoroughly before atternpting
to operate the equipment, Know when dangerous conditions
can exist and take necessary precautions o protect personnel
and equipment.

Fuels, exhaust gases, batteries, electrical equipment, and
moving and hot parts are potential hazards that could resuit in
sericus perscnal injury or death, Foliow recormmended proce-
dures carefully.

Always operate bilge blowers for at least five minutes before
starting a gasoline-fusled engine; ensure no gasoline fumes are
present before starting.

e Prevent Electric Shock

Shut off electric power before accessing electrical equip-
ment.

Use insulated mats whenever working on electrical equip-
ment,

Make sure your clathing is dry, not damp (particutarly
shoes), and keep your skin surfaces dry when handling
electsical equipment.

Remove wristwatch and jewelry when working on electri-
cal squipment,

Do not connect utility shore power to vessel's AC circuits,
except threugh a ship-to-shore double-throw fransfer
switch, Damage to vessei's AC generator may result if this
is not done,

Be extremely careful when working on electrical com-
penents. High voltage can cause injury or death.

® Exhayst Are Toxic

Ensure thatthe exhaust system is adequate to expel gases
discharged from the engine. Check exhaust system
regularty for leaks and make sure the exhaust manifolds
are securely attached and no warping exists.

Be sure the unit and its surroundings are weil-ventilated.
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¢ UJse Extreme Care When Handling Engine Fuel
(A constant danger of explosion or fire exists)

Do not fill fuel tank(s) while the engine is running,

Do not smoke or use an open flame near the engine or the
fuel tank.

® t Alter or Modify the Fuel tem

Be sure all fuel supplies have a positive shut-off vaive,

Be certain fuel line fittings are adequately tightened and
free of leaks.

Make sure a fire extinguisher is installed nearby and is
properly maintained. Be familiar with its proper use. Ex-
tinguishers rated ABC by the NFPA are appropriate for alt
applications encountered in this environment,

& Use Extreme Care When Servicing Batteries

Wear rubber gloves, a rubber apron, and eye protection
when servicing batteries.

Lead acid batteries emit hydrogen, a highty-explosive gas,
which can be ignited by electrical arcing or by a lighted
cigarette, cigar, or pipe. Do not smoke or aliow an open
flarme near the battery being serviced. Shut off ali electri-
cal equipment in the vicinity to prevent electrical arcing
duting servicing.

e Avoid Moving Part

Do not service the unit while the unit is running; if a situa-
tion arises in which it is absclutely necessary to make
operating adjustments, use extreme care to avoid moving
parts and hot exhaust system components.

De not wear locose clothing or jewelry when servicing
equipment; avoid wearing lcose jackets, shirts or sieeves,
rings, necklaces, or bracelets that might be caught in
moving parts.

Make sure all attaching hardware is properly tightened.
Keep protective shields and guards in their respective
place at all times,

Do not check fiuid leveis or the drive-belt’s tension while
the unit is operating.

Do not work on the equipment when mentaliy or physical-
ly incapacitated by fatigue,
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IMPORTANT
PRODUCT SOFTWARE DISCLAIMER

Product software of all kinds, such as brochures, drawings, technical data, operator's and workshop
manuals, parts lists and parts price lists (and other related information), instructions and specifications
provided from sources other than Westerbeke, is not within Westerbeke's control and, accordingly, is
provided to Westerbeke customers only as a courtesy and service. WESTERBEKE CANNOT BE RESPON-
SIBLE FOR THE CONTENT OF SUCH SOFTWARE, MAKES NO WARRANTIES OR REPRESENTATIONS
WITH RESPECT THERETO, INCLUDING THE ACCURACY, TIMELINESS OR COMPLETENESS THEREQF,
AND WILL IN NO EVENT BE LIABLE FOR ANY TYPE OF DAMAGES OR INJURY INCURRED IN CONNEC-
TION WITH, OR ARISING OUT OF, THE FURNISHING OR USE OF SUCH SOFTWARE,

For example, components and subassemblies incorporated into Westerbeke’s products and supplied by
others (such as engine blocks, fuel systems and components, transmissions, electrical components, pumps
and other products) are generally supported by their manufacturers with their own software, and Wester-
beke must depend on such software for the design of Westerbeke’s own product software. Such software,
however, may be outdated and no longer accurate. Routine changes made by Westerbeke's suppliers, of
which Westerbeke rarely has notice in advance, are frequently not reflected in the supplier’s software until
after such changes take place.

Waesterbeke customers should also keep in mind the time span between printings of Westerbeke product
software, and the unavoidable existence of earlier, non-current Westerbeke software editions in the fieid.
Additionally, most Westerbeke products include customer-requested special features that frequently do not
include complete documentation.

In summation, product software provided with Westerbeke products, whether from Westerbeke or other sup-
pliers, must not and cannot be relied upon exclusively as the definitive authority on the respective product.
It not only makes good sense, but is imperative that appropriate representatives of Westerbeke or the sup-
phier in question be consulted to determine the accuracy and currency of the product software being con-
sulted by the customer.

) ) 1 Westerbeke Diesel Engines
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FOREWORD

Thank you for selecting a Westerbeke marine product for your use. We at Westerbeke are pieased to have
you as a customer.

Read this manual carefully and observe all safety precautions included throughout. Operating procedures,
periodic preventive maintenance procedures, installation checks, system descriptions and minor adjust-
ment procedures are included herein so you can operate your equipment safely and properly, maintain the
equipment at a high level of efficlency, and expect dependable performance and long service life in return,

Should your unit require special attention, contact your Westerbelke dealer for assistance. The Westerbeke
Service Organization is trained to provide the support necessary fo ensure long-term dependable perfor-

- mance.

If, within 60 days of submitting the Warranty Registration Form for your unit, yvou have not received a Cus-
tomer Identification Card (see below) registering your warranty, please contact the factory in writing with
Model information, Including the engine’s serial number and commission date.

from: WESTERBEKE CORPORATION
AVON INDUSTREAL PARK
AVON, MA 02322

TARN. AUCH. M4 BRIZI - TEL (647 SEA-772R
Tan: 4657) §69-9323 » CABLE: WRTTTORE

CUSTOMER IDENTIFICATION

Adam Smith

N R 85 Maple Street
Bail To: Alden, I 12234

Model W 358 THREL Ser. % 1234(7866
Expires 7/7/88

Inspection of Equipment

The engine is shipped from the factory mounted securely and properly crated. Accessory squipment is
shipped in a separate small box, usually packed within the engine's crate.

Before accepting shipment of the engine from the transportation company, the crate should be opened and
the contents inspected for conceaied damage. If either visible or concealed damage is noted, you should
require that the delivery agent sign "Received in damaged condition" on the proper delivery receipt. Also
check the contents of the shipment against the packing list and make sure that the proper notation is made
if any discrepancies exist. These noted discrepancies are your protection against loss or damage. Claims
concerning loss or damage must be made to the carrier, not to the Westerbeke Corperation.

Westerbeke Diesel Engines 2
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GENERAL

Introduction

This manual contains the equipment operating procedures as well as additional information needed to help
the operator keep the equipment in proper working order. Study and follow the instructions carefully. A
planned maintenance program is included in this manual; adhering to the program wifl result in better equip-
ment performance and fonger equipment iife. Proper diagnosis of a problem is the most important step to
satisfactory repair; therefore, a troubleshooting table is included.

Understanding the Diesel Engine

The diesel engine closely resembies the gasoline engine, since the mechanism is essentially the same. The
cylinders are arranged above a closed crankcase; the crankshaft is of the same general type as that of a
gasoline engine; and the diesel engine has the same type of valves, camshaft, pistons, connecting rods, and
lubricating system.

Therefore, to a great extent, a diesel engine requires the same preventive maintenance as a gasoline engine.
The most important factors are proper ventilation and proper maintenance of the fuel, lubricating and cool-
ing systems. Replacement of fuet and lubricating fiiter elements at the time periods specified is a must, and
frequent checking for contamination (that is, water, sediment, or algae) in the fue! system is also essential.
Another important factor is the use of the same brand of high detergent diesel lubricating oil designed specifi-
cally for diesel engines. Be careful not to put gasoline in the diesel fuel tank(s). Gasoline does not have the
same lubricating qualities as diesel fuel; consequently, gasoline in the fuel lines will damage components in
the fuel lift pump assembly, fuel injection pump and injectors.

The diesel engine does differ from the gascline engine, however, in its handling and firing of fuel. The car-
buretor and ignition systems are done away with and in their place are two components - the fuel injection
pump and the fuel injectors.

Ordering Parts

When contacting your Westerbeke dealer, parts distributor, or the factory concerning your Westerbeke unit,
always provide the engine’s model and serial number, and transmission number as they appear on the black
and silver "Westerbeke" plate which is mounted on the engine’s exhaust manifold. When ordering parts for
your Westerbeke engine, be sure to insist upon Waesterbeke factory packaged parts, because "wil fit" or
generic parts are frequently not made fo the same specifications as original equipment.

Note that component locations in the manual are referenced from the front of the engine which is the pul-
ley/drive belt end. (The flywheel/transmission end is the rear end.) Left and right sides are determined by
the engine; imagine straddling the engine and facing in the same direction as the front of the engine: the left
side is at your left, the right side is your right.

Westerbeke engines and generator sets are thoroughly checked and given a final run under various load
conditions before leaving the factory. Test running the engine ensures dependable operation, long service,
and a satisfied owner.

Care at the factory during assembly, and thorough testing, have resulted in a Westerbeke diesel engine
capable of many thousands of hours of dependable service. However, the manufacturet cannot control the
treatment the unit receives in the field. That part is up to the owner/operator.

5 Westerbeke Diesel Engines
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W 358 THREE Marine Diesel Engine

o FresnWaterFill

' Fresh Water -
Air Bleed.

Fresh Water
‘Circulating .

Sea Water Pump ™

" Engine Isolator < - et
s e e b DC Battery .
| Starterwith Solenoig 'O Control . Ground Connection.

Westerbeke Diesel Engines &

Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

W 358 THREE Marine Diesel Engine
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W 388 FOUR Marine Dieset Engine
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W 388 FOUR Marine Diesel Engine
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W 42B FOUR Marine Diesel Engine
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W 428 FOUR Marine Diesel Engine
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W 35B THREE MARINE DIESEL ENGINE

Engine Type

Governor

Valve Mechanism
Combustion Chamber
Bore & Stroke

Piston Displacement
Firing Order

Direction of Rotation
Maximum Tarque (at 2300 rpm)
Compression Ratio
Compression Pressure
Valve Seat Angle
Valve Clearance
(engine cold)

Dimensions

Inclination

Dry Weight

Fuel Consumption

Idie Speed

Cruise RPM

Westerbeke Diesel Engines

GENERAL SPECIFICATIONS

Diesel, four-cycle, three-cylinder, fresh water-cooled,
vertical, in-line (32 hp at 3600 rpm, maximum)

Mechanical, centrifugal weight type
Overhead

Swirl chamber type

3.07 x 3.07 inches (78 x 78 mm)

68.23 cubic inches (1.118 liters)

1-3-2

Clockwise, when viewed from the front
41 lbs-ft (5.67 kgs-m)

231

455 psi (32 kg/cm®) at 320 rpm

Intake 45°
Exhaust 45°

intake 0.010 inches (0.25 min)
Exhaust 0.010 inches (0.25 mm)

Height: 21.25 inches (639.75 mm)
Width: 18.37 inches (466.60 mm) Max.
Length: 30.10 inches (764.54 mm)

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

368 Ibs (166.9 kgs)

0.42 U.S. gph (1.58 Iph} running at
2500 rpm {approximate)

800 - 1000 rpm

2500 - 3000 rpm

12
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W 35B THREE SYSTEM SPECIFICATIONS

FUEL SYSTEM

Fuel

Injection Pump

Injection Timing

Nozzle

Injection Starting Pressure
Lift Purmp (with filter element)
Fuel Filter (on engine)

Air Cleaner

Air Flow (engine combustion)

COOLING SYSTEM

General

Operating Temperature

Fresh Water Pump

Sea Water Pump

Sea Water Flow, at 3600 rpm
{measured before discharging

into exhaust elbow)

System Capacity (fresh water)

LUBRICATION SYSTEM

General
Oil Filter

Sump Capacity (includes filter)

Open flow, totally self-bleeding

No. 2 diesel oil (cetane rating of 45 or higher)
Nippondenso (Bosch M type)

23° + 0.5° BTDC (Static)

Throtile type

2275 psi (160 kg/cm?)

12-Volt DC; lift capacity 6 ft (1.8 m)

Canister type, with replaceable element
Metal screen type - cleanable

71 cfm (2.0 cmm)

Fresh water-cooled block,
thermostatically-controlled

with sea water exchanger system

170 -190° F (77 - 868° C)

Centrifugal type, metal impeller, belt-driven

Positive displacement, rubber impeller, gear-driven

gpm{  lpm) approximate

6 U.S. gts (5.68 liters)

Forced lubrication by gear pump
Paper element, spin-on type

4,22 U.S. gts (4 liters)

13 Westerbeke Diesel Engines
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W 35B THREE SYSTEM SPECIFICATIONS

Operating Qil Pressure

Qil Grade

ELECTRICAL SYSTEM

Starting Battery

Battery Capacity
Starting Aid

Starter Motor

DC No-Load Current
Cold Cranking Current
Alternator

Reguiator

TRANSMISSION

General
(JS Transmission)
Standard Gear Ratio

Propeller Shatft,
Direction of Rotation

Propeller Recommendations
{using JS transmission
2.47:1 reduction)

tubricating Oil Grade

SAE Grade

Transmission Sump
Capacity

35 - 55 psi {2.46 - 3.86 kg/cm?)

API specification CC or CD

12-Volt, 35 A-H, (-) negative ground
(recommended) (45 A-H cold areas)

90 - 125 (Ampere-Hours)

12-Volt sheathed type glow plug
12-Volt, 1.2KW, solenoid, actuated shift
60 Amps at 11.5 Volts (6500 rpm, min.)
180 Amps at 12 Volts

12-Volt DC, 50 Amps

Internal regulator, built into alternator
14.4 Volts DC = 3 Volts

Case-hardened helical gears, with an intermediate
reverse gear. Reversing carried out by a servo
double disc system.

2.471

Right handed - standard transmission

16D x12P-2blade or 16 Dx 10 P - 3 blade
Propeller should allow the engine to reach

its full rated RPM (3600 + 000 - 100} at full open
throttle while underway.

API specification of CC, CD, SC, 8D, or SE
SAE 20W/20 or SAE 30 exclusively

(DO NOT mix grades of oil 1)
(DO NOT use multigrade oils [}

1 gt (1 liter)

Westerbeke Diesel Engines 14
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W 38B FOUR MARINE DIESEL ENGINE
GENERAL SPECIFICATIONS

Engine Type Diesel, four-cycle, four-cylinder, fresh water-cooled,
vertical, in-line (37 hp at 3600 rpm, maximum)

Governor

Valve Mechanism
Combustion Chamber
Bore & Stroke

Piston Displacement
Firing Order

Direction of Rotation
Maximum Torque (at 2400 rpm)
Compressicn Ratio
Compression Pressure
Valve Seat Angle
Valve Clearance
{engine cold)

Dimensions

Inclination

Dry Weight

Fuel Consumption

ldle Speed

Cruise RPM

Mechanical, centrifugal weight type
Overhead

Swirl chamber type

2.87 x 3.07 inches (73 x 78 mm)}

79.64 cubic inches (1.305 liters)
1-3-2-4

Clockwise, when viewed from the front
53 Ibs-ft (7.33 kgs-m)

23:1

455 psi (32 kg/cm®) at 320 rpm

Intake 45°
Exhaust 45°

Intake 0.0098 inches (0.25 mm)
Exhaust 0.0098 inches (0.25 mm)

Height: 23.70 inches (601.98 mm)
Width: 18.37 inches (466.60 mm) Max.
Length: 33.77 inches (857.76 mm)

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

419 tbs (190 kgs)

0.42 U.S. gph {1.59 iph) running at
2500 rpm (approximate)

750 - 950 rpm

2500 - 3000 rpm

i5 Westerbeke Diesel Engines
Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

W 388 FOUR SYSTEM SPECIFICATIONS

FUEL SYSTEM

Fuel

Injection Pump

tnjection Timing

Nozzle

injection Starting Pressure
Lift Pump

Fuel Filter {on engine)

Air Cleaner

Air Flow (engine combustion}

COOLING SYSTEM

General

Operating Temperature

Fresh Water Pump

Sea Water Pump

Sea Water Flow, at 3600 rpm
{measured before discharging

into exhaust elbow)

System Capacity {fresh water)

LUBRICATION SYSTEM

General
Oil Filter

Sump Capacity (includes filter)

Westerbeke Diesel Engines
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Open flow, totally self-bleeding

No. 2 diesel oil (cetane rating of 45 or higher)
Nippondenso (Bosch M type)

23° + 0.5° BTDC (Static)

Throttie type

2275 psi (160 kgfem?)

12-Volt DC; lift capacity 6 ft (1.8 m)

Canister type, with replaceable element
Metal screen type - cleanable

82.8 cfm (2.34 cmmy)

Fresh water cooled block,
thermostatically-controiied

with sea water exchanger system

170 - 190° F (77 - 88° C)

Centrifugal type, metal impelier, beit-driven

Positive displacement, rubber impelter, gear-driven

gpm(  Ipm) approximate

7 U.S. gts (6.6 liters)

Forced lubrication by gear pump
Paper element, spin-on type

4.75 U.S. gts (4.5 liters)

18
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Operating Oll Pressure

Oil Grade

ELECTRICAL SYSTEM

Starting Battery

Battery Capacity
Starting Aid

Starter Motor

DC No-Load Current
Cold Cranking Current
Alternator

Regulator

TRANSMISSION

General
(S Transmission)
Standard Gear Ratio

Propeller Shaft,
Direction of Rotation

Propeller Recommendations

{using JS transmission
2.47:1 reduction)

Lubricating Oil Grade

SAE Grade

Transmission Sump
Capacity

W 38B FOUR SYSTEM SPECIFICATIONS

35 - 55 psi (2.46 - 3.86 kg/cm®)

APl specification CC or CD

12-Volt, 35 A-H, (-) negative ground
(recommended) (45 A-H cold areas)

90 - 125 (Ampere-Hours)

12-Volt sheathed type glow plug
12-Volt, 1.2KW, solenoid, actuated shift
60 Amps at 11.5 Volts (6500 rpm, min.}
190 Amps at 12 Volits

12-Volt DC, 50 Amps

internal regulator, built into alternator
14.4 Volts DC = 3 Volts

Case-hardened helical gears, with an intermediate
reverse gear. Reversing carried out by a servo
double disc system.

2471

Right handed - standard transmission
18D x12P-2blade or 18 Dx 10 P - 3 blade
Propeller should allow the engine to reach

its full rated RPM {3600 + 000 - 100) at full open
throttle while underway.

API specification of CC, CD, 8C, 8D, or SE
SAE 20W/20 or SAE 30 exclusively

(DO NOT mix grades of oil )
(DO NOT use multigrade oils !)

1qgt (1 liter)

17 Westerbeke Diesel Engines

Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

W 428 FOUR MARINE DIESEL ENGINE
GENERAL SPECIFICATIONS

Engine Type Ciesel, four-cycle, four-cylinder, fresh water-cooled,
vertical, in-ine (42 hp at 3600 rpm, maximum}

Governor Mechanical, centrifugal weight type
Valve Mechanism Overhead
Combustion Chamber Swir chamber type
Bore & Stroke 3.07 x 3.07 inches (78 x 78 mm)
Piston Displacement 90.83 cubic inches (1.46 liters)
Firing Order 1.3-2-4

 Direction of Rotation Clockwise, when viewed from the front
Maximum Torgue (at 2500 rpm) 56 Ib-ft {7.74 kg-m)
Compression Ratlo 23:1
Compression Pressure 455 psi (32 kg/cmz) at 320 rpm
Valve Seat Angle intake 45°

Exhaust 45°

Valve Clearance Intake 0.0098 inches {0.25 mm)
(engine cold) Exhaust 0.0098 inches (0.25 mm)
Dimensions Height: 23.70 inches (601.98 mm)

Width: 18.37 inches (466.60 mm} Max.
Length: 33.77 inches (857.76 mm)

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

Dry Weight 418 Ibs {190 kgs)
Fuel Consumption 0.42 U.S. gph (1.5 Iph) running at
2500 rpm (approximate}
Idle Speed 750 :950 rpm
Cruise RPM 2500 - 3000 rpm
Westerbeke Diesel Engines 18
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W 428 FOUR SYSTEM SPECIFICATIONS

FUEL SYSTEM
Fuel
Injection Pump
Injection Timing
Nozzle
Injection Starting Pressure
Lift Pump
Fuel Filter (on engine)
Air Cleaner

Alr Flow {engine combustion)

COOLING SYSTEM

General

Operating Temperature

Fresh Water Pump

Sea Water Pump

Sea Water Flow, at 3600 rpm
{(measured before discharging

info exhaust elbow)

System Capacity (fresh water)

LUBRICATION SYSTEM
General
Qi Filter

Sump Capacity (includes filter)

Open flow, totally self-bieeding

No. 2 diesel oll (cetane rating of 45 or higher)
Nippondense {Bosch M type)

23° + 0.5° BTDC {Static)

Throttle type

2275 psi (160 kg/om?)

12-Volt DC; lift capacity 6 ft (1.8 m)

Canister type, with replaceable element
Metat screen type - cleanable

94.0 cfm {2.66 cmm)

Fresh water cooled block,
thermastatically-controlled

with sea water exchanger system

170 - 180° F (77 - 88° C)

Centrifugal type, metal impeller, belt-driven

Positive displacement, rubber impelier, gear-driven

gpm{ lpm) approximate

7 U.S. gts (6.6 liters)

Forced lubrication by gear pump
Paper element, spin-on type

4,75 U.8. gts (4.5 liters)
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Operating Oil Pressure

Oll Grade

ELECTRICAL SYSTEM

Starting Battery

Battery Capacity
Starting Aid

Starter Motor

DC No-Load Current
Cold Cranking Current
Alternator

Regulator

TRANSMISSION

General
(JS Transmission)
Standard Gear Ratio

Propeller Shaft,
Direction of Rotation

Propeller Recommendations

(using JS transmission
2.47:1 reduction)

Lubricating Ot Grade

SAE Grade

Transmission Sump
Capacity

Westerbeke Diesel Engines

Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

W 42B FOUR SYSTEM SPECIFICATIONS

35 - 55 psi (2.46 - 3.86 kg/cm®)

AP! specification CC or CD

12-Volt, 35 A-H, {-) negative ground
(recommended) (45 A-H cold areas)

90 - 125 (Ampere-Hours)

12-Volt sheathed type glow plug
12-Volt, 1.2KW, solenoid, actuated shift
60 Amps at 11.5 Volts (6500 rpm, min.)
180 Amps at 12 Volts

i2-Volt DC, 50 Amps

Internal regulator, built into alternator
14.4 Volts DC + 3 Volts

Case-hardened helical gears, with an intermediate
reverse gear. Reversing carried out by a servo
double disc system.

2.47:1

Right handed - standard transmission

18D x13P-2blade or18 D x 11 P - 3 blade
Propeller should allow the engine to reach

its fult rated RPM (3600 + 000 - 100) at full open
throttle while underway.

APt specification of CC, CD, SC, SD, or SE

SAE 20W/20 or SAE 30 exclusively

(DO NOT mix grades of oil )
(DO NOT use muftigrade oils 1)

1 at (1 liter)

20
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INSTALLATION CHECKS
General

Because the crafts in which Westerbeke engines are installed vary in design, installation procedures will vary
according to your craift’s specific design. The intent of this section is not to advise boatyards or installers
on procedures aiready well-developed and weli-understood. However, the owner/operator must realize there
are details of the installation which require periodic checks to ensure the best operating conditions for the
equipment and safe operating conditions for the personnel on board. Proper location and instaliation of the
diesel engine in the vessel are of prime importance.

Factors in the installation that must be considered are ventilation, to aid in cooling and to provide air for en-
gine combustion; exhaust system, to properly discharge raw cooling water, quiet the exhaust and expel ex-
haust gas; cooling water supply; fuel supply; and electrical connections.

CAUTION

For safety reasons, the engine and transmission are NOT filled with lubricating oil for ship-
ment. Before leaving the factory, however, each engine with transmission is thoroughly tested
with oil in it. This testing, among other things, provides all internal parts with a coating of oil.
This oil acts as a preservative, providing reliable protection against corrosion for at least one
year if the engine and transmission are properly stored.

Location

The location should be dry, and In an area where bilge water or water from above cannot splash on the en-
gine. The engine shouid be properly ventilated and accessible for minor servicing and repairs (access for
major repairs should be given consideration as well). The location must be properly ventilated to provide
fresh air for engine combustion. The engine’s lubrication oil sump dipstick, the fresh water and oil ills, and
the transmission’s dipstick and transmission or oil filf port must be accessible.

FILL CAP

COOLANT
RECOVERY —e- COCKPIT
TANK s
HOSE €1
L r + -

ALTERMNATE 3 4 ELROW
MO NG g in B D gaoo PRESSURE CAP
POSITIONS g -

CABIN

HARTIZXONTAL
PLAIN ‘

\
INSTRALLATION ANGLE
HUGBT WOT EXCEED 14 °

Please note that the engine’s instailation angle cannot exceed 14° from the horizontal plain.
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Rigging and Lifting

The engine is fitted with lifting eyes. Rope or chain slings capable of supporting the engine’s weight should
be attached to the eyes and the engine lifted by means of tackle attached to these slings. The lifting eyes
have been designed to carry the full weight of the engine; therefore, auxiliary slings are not required or
desired.

CAUTION

Slings must not be so short as to place significant sheer stress on the engine's lifting eyes.
Strain placed on the engine’s lifting eyes by the lifting sling must not be in excess of 10° from
the verticat plain.

-

SLING LIFTING
ANGLE MUST NOT
EXCEED 10"

LIFTING
EYE

ENGINE

The general rule in moving engines is to see that all of the equipment used is amply strong and firmly fixed
in place. Move the engine a little at a time and see that it is firmly supported. Eliminate the possibility of ac-
cidents by avoiding haste. Do not lift the engine by its propeller coupling, or pry against this coupling with
a crowbar, because excessive pressure of this type may distort the coupling.

in certain situations it may be necessary to lift the engine in positions other than the horizontal position. Cer-
tain situations exist by which the engine must be lowered endwise through a small hatchway which cannot
be made larger. Under these conditions, if the opening of the hatchway is extremely narrow, it is possible
to reduce, to some extent, the outside dimensions of the engine by removing external components such as
the alternator, the cooling system’s piping, the heat exchanger, certain filters, the mounting lugs and other
obstructive equipment. This accessory equipment should be removed by a competent mechanic and spe-
cial care should be taken to avoid damaging any exposed parts. In addition, be careful not to aliow dirt from
entering any opening created by the removal of equipment. Parts removed should be returned to their
respective posltion as soon as the engine has cleared the obstruction.

In case it becomes necessary to hoist the engine either front-end upwards or transmission-end upwards, the
attachment of slings must be done carefully to avoid the possibility of damaging the parts on which the weight
may bear. Special rigging work is best done by someone experienced and competent in handling heavy
machinery, :
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Engine Bolts

Bronze or stainless steel hanger bolts of appropriate size are recommended for use through the engine’s
flexible mounts. Less preferred are lag screws because their hold on the wood is weakened every time they
are moved, whereas the hanger bolts stay in position. If the nut on top of the hanger bolt is removed to allow
the engine fo be lified from its resting place, the hanger bolt itself remains in place as a stud. Consequent-
ly, the bond between the hanger bolt and the wood is not weakened by the removal of the nut or the engine.

Foundation for the Engine

A good engine bed contributes much toward the satisfactory operation of the engine. The engine’s bed
must be rigidly constructed and neither deflect nor twist when it is subjected to the engine’s weight or to the
pressures that the boat may experience while operating in rough seas. The bed must keep the engine's
alignment within one or two thousandths of an inch of this position at all times. The bed has to withstand
the forward push of the propeller shaft which pushes against the thrust washer bearing which finally pushes
against the engine’s bolts and bed.

In fiberglass hulls, we recommend that simflar wooden stringers as in wooden hulls be formed, fitted, and
then glassed securely to the hull. This allows the hanger bolts to be installed firmly in the wood, thereby
reducing hoise and transmitted vibration.

The engine suppott stringers must be as wide or wider than the engine mounting isolator. isolator overhang
and/or rounded stringer surfaces are detrimental to the isolators’ ability to retain vibration.

Preformed fiberglass engine beds, when used, should be of sufficient thickness to properly support the en-
gine and should be well-glassed to the hull when in-
stalled.

The temptation to install the engine on a pair of
fiberglass angle irons must be resisied. Such con-
struction will allow engine vibration to pass through
to the hull. Flexible mounts require a firm foundation
against which they must act if they are to perform their
function. When possible, follow bed design A and
avoid bed design B (refer to the illustration).

Supports between the bed stringers, and extending
from the stringers to the hull, may be required for
proper suppott and to aid in the absorption of vibra-
tions.

Note: Avoid excessive height, use
solid stringer construction (A}.
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Propeller Shaft Coupling

The propeller shaft coupling fitted to the transmission’s output flange must transmit not only the power of
the engine to turn the propelier shaft and propelier, but must also transmit the thrust of the engine/transmis-
sion either ahead or astern.

The coupling bore should be carefully machined for a slight forced fit onto the shaft and an accurate mating
surface for the coupling to the output flange of the transmission.

For all engine models, a propelier half-coupling, bored to shaft size for the specific order, is supplied. The
coupling either has a keyway with set screws or is of the clamping type.

The forward end of the propeller shaft has a long straight keyway. Any burrs should be removed from the
shaft's end. The coupling should be a light drive fit on the shaft and the shaft should not have to be scraped
down or filed Iin order to get a fit. It is important that the key be propery fitted both to the shaft and to the
coupling. The key should fit the side of the keyway closely, but shouid not touch the top of the keyway in
the hub of the coupling.

It driving the coupling over the shaft is difficult, the coupling can be expanded by heating it in a pail of boil-
ing water. The face of the propeller coupling must be exactly perpendicuiar to the centetline or axis of the
propeller shaft.

Propelier

The type and size of propeller varies with the gear ratio and must be selected to fit the application, based
upon boat tests. To utilize the full power of the engine, and to achieve ideal loading conditions, use a propeller
which will permit the engine to reach its full rated RPM at full throttle while under a normal load and while it
is moving the boat forward through the water.

Alignment of the Engine

The engine must be exactly aligned with the propeller shaft in the proper fashion. No matter what material
is used to build a boat the material will be found to be flexible to some extent; hence, the boat's hull will
change its shape to a greater extent than is usually realized when the boat is launched and operated in the
water. Therefore, it becomes extremely important to check the engine’s alignment at freguent intervals and
to correct any errors when they appear.

Misalignment between the engine and the propeller shaft often creates serious probiems which are often
blamed on other areas suspected of causing the trouble. Misalignment will cause excessive bearing wear,
rapid shaft wear and will, in many cases, reduce the life of the boat’s hull by loosening the hull’s fastenings.
A bent propeller shaft will have the exact effect as those just stated; therefore, a petfectly straight propeller
shaft is absolutely necessary. One particularly annoying result of misalignment may be leakage of transmis-
sion oil through the transmission’s rear oil seal. If oil is leaking from this seal, check and make sure that the
coupling's alignment is within the limits prescribed on page 25.

Never attempt a final alignment with the boat on land. The boat should be in the water and have had an op-
portunity to assume its final water form. The best time to perform the propeller shaft/transmission coupling
alignment is with the fuel and water tanks about half full and all the usual equipment on board, and after the
main mast has been stepped and the final rigging has been accomplished.
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Take plenty of time in making this alignment and do not be
satisfied with anything tess than perfect resuits.

The alignment is correct when the shaft can be easily
slipped backward and forward into the counterbore, and
when a feeler gauge indicates that the flanges come
together at all points. The alignment between the propeller
shaft coupling and the engine's coupling can contain an
error no greater than one thousandth of an inch per inch of
the coupling diameter. For example, i your propeller shaft
coupling is three Inches in diameter, the maximum error
that can be allowed in the alighment is three thousandths
of an inch {003).

In making the final check for alignment, the
engine's half coupling shoutd be held in one
position and the aligrment with the propelier
coupling tested with the propeiler coupling in
each of four positions (A}, while rotated 90° be-
tween each position. This test will also check
whiether the propeiler’s half-coupling is in exact
allgnment on fis shaft. Then, keeping the
propelier coupling in one position, the align-
ment should be checked by rotating the
engine’s hali-coupling in 90° increments,
checking dimension A while in each 80° posi-
tion untii the half-coupling has been rotated full
circle.

The engine’s alignment should be rechecked
after the boat has been in service for one to
three weeks and, i necessary, perform the
alignment again. Usually it will be found that
the engine is nolonger in alignment. This does
not mean that the work has been done im-
propetiy at first; rather, it means that the boat
has taken some time to take its final shape and
that the engine’s bed and stringers have
probably absorbed some moisture. It may
even be necessary to realign the coupling hal-
ves again at a later time.
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Exhaust System

The exhaust system provides an outlet line to vent engine exhaust gases out of and away from the vessel.
The system also discharges sea water which has passed through the engine’s sea water circuit by mixing it
with hot exhaust gases. This mixing helps cool the exhaust gases and exhaust elbow and plumbing. The
exhaust system and the sea water supply to the exhaust must be configured to prevent the siphoning of sea
water into the exhaust through the sea water cooling cirocuit and to prevent the entry of sea water into the
exhaust through the circuit's through-hull discharge port. If not prevented, sea water entering through the
discharge port can fill the exhaust system muffler and enter the engine’s cylinders. This will prevent proper
starting and possibly cause damage to internal engine components.

The sea water supply hose to the exhaust system water injection elbow should be routed (looped) at least
12 inches above the vessel water line. An anti-siphon break should be installed, when needed, at the top of
this loop. The top of the loop should be placed high enough above the vessel's water line so as to rernain
above the water line when the vessel is underway, no matter what the angie of heel or roli may be.

EMGYHE -

INSULARTE

12" MIH.

ENGINE IWSTALLATIONS WITH EXHAUST MRAWI-
FOLD/WATER-INJECTED ELBOW WIKIMUM OF B°
IHECHES AROVE VESSEL’S WATER LITHE.

ERGIKE-below water line

BXPHOH BREAK - premip' |
raryY & 33327

1TEE MUY fNCLUDED} 0 12-
—_ mir
TR S ! HATER [
LRSULATE ~ S ™SI T | ke &
20y y i, m '--.
Ty iii¢ T
%’ -'l';'_ H i ; 1i°1I.D. ’
itr.o. || %8
- HIRK.
&W . % CAUTION: YVented loop must
%}7%&- be in a locatien where it
'{“gg - will remain above the

HYDRO-HUSH

EHGTHE INSTALLATTOMS WIYH FXHAUST MANI-
FOLD/WATER IHJECTED ELBOW AT OR BELOW

water line during all
angles of vesszel
operation.

VESSEL™S WATER ELINE.

The sea water supply through-hull sea cock fittings must be of the flush-hull type. High-speed scoop type
of fittings should not be used as they tend to encourage siphoning.

The exhaust discharge from the water lift muffier should be routed well above the water line then downward
to the through-huil discharge. This routing will prevent sea water entry if the through-hull discharge fitting
becomes submerged when the vessel heels or rolls while under way, or is subjected to following sea con-
ditions. Refer to the figures shown above for recommended exhaust system installations.
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Exhaust Back-Pressure

The exhaust discharge hose must be of adequate size and mini-
mal run to prevent excessive exhaust back-pressure. Exhaust { i
back-pressure should be checked before the engine is put into e x—Insulation

service. (Refer to the illustration.) Excessive back-pressure will .
affect the engine’s performance. From

~7 Heat

= Exchanger
_ Exhaust

Elbow

Tomeasure for back-pressure, use a mercury manometer, a pres-
sure gauge, or a water column. A boatyard or marine mechanic
should have a manometer or a pressure gauge.

Measure back-pressure at the exhaust elbow when the engine is
running at 3600 rpm. Back-pressure, as measured by a
manometer, a pressure gauge, or water column, should not be
over the specifications listed below.

) Mercury
NOTE: Other pressure gauges may be available 1o test for Manometer
exhaust back-pressure. Check with a competent

mechanic.

A water column can be made by taking a clear plastic tube and
taping one end of the tube along a yardstick and fitting the other
end of the tube with a 1/4 inch NPT (National Pipe Tap) pipe fit-
ting.

Measure back-pressure at the exhaust elbow when the engine is
running at 3604 rpm.

Dimension A cannot exceed 39 inchas of water.

Back-pressure, as measured by a gauge instrument, should not
exceed the following specifications:

Specifications:

3 inches of mercury (0.104 kg/cmg)

38 inches of water in a water column
(099 kg/em? at 4° C)

22 ounces psi

1 1/2 psi

Excessive back-pressure can be caused by a small diameter exhaust hose, a small muffler, sharp bends in
the exhaust hose, improper fittings, water pockets, and a high volume of water in the exhaust system due
to the length of the exhaust discharge hose. The use of elbows and fittings in the exhaust discharge hose’s
routing should be limited since these will create flow restrictions and contribute to exhaust back-pressure.
The engine’s exhaust system must be separate from any other engine’s exhaust system. Dry poriions of the
exhaust system between the engine’s exhaust manifold and the water injected exhaust elbow must be insu-
tated to hold in the heat. '
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Exhaust System Failures

When the engine’s sea water is fed into an exhaust system so that the full stream of this water strikes a sur-
face, erosion takes place. This erosion may cause premature failures. The proper design of either a water
jacketed or water injected "wet" exhaust system to prevent this problem requires that the sea water inlet be
positioned so that the entering stream of sea water does not directly strike a surface. In addition, the velocity
of the entering sea water stream should be as low as possible, which can be achieved by having inlet fittings
as big in diameter as possible.

The best protection against exhaust system leaks is to routinely inspect the complete exhaust system. Check
for leaks around manifolds, gaskets, and welds. Make sure exhaust lines are not heating surrounding areas
excessively. If excessive heat is present, correct the situation immediately. If you notice a change in the
sound or appearance of the exhaust system, inspect the exhaust system and correct the cause.

Exhaust risers installed off the exhaust manifold should not exceed 8 Ibs in total weight when rigldly con-
nected. Excessive weight and vibration can result in a manifold faifure and/or the fracturing of the riser from
the manifold at its attachment. Dry portions of the exhaust connected to the manifold, which lay before the
water injected exhaust system, MUST be properly insulated to retain the exhaust heat within the exhaust
pipe.

WARNING

Although diesel engine exhaust gases are not as toxic as exhaust fumes from gasoline en-
gines, carbon monoxide is present in diesel exhaust fumes in less concentration. Carbon
monoxide is a dangerous gas that can cause unconsciousness and is potentially lethal. Some
of the symptoms or signs of carbon monoxide inhalation or poisoning are as follows:

0 Dizziness o Vomiting
o Intense Headache o Muscular Twitching
0 Weakness and Sleepiness 0 Throbbing in Temples

If you experience any of the above symptoms, get out into fresh air immediately.

Make sure there are no unnecessary objects suspended from any portion of the exhaust lines. Excessive
weight could cause deftection or distortion of the lines, resulting in damage or leaks. inspect insulated por-
tions of the exhaust system to make sure there is no deterioration of the insulation.
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Exhaust Elbow Instaliation

The Westerbeke Corporation offers a 45°and 90°exhaust
elbow as well as at exhaust riser you can Install on your
propulsion engine. Refer to the instructions below when
installing the exhaust elbow purchased for your engine.

1. Coat only one side of the exhaust gasket with *"High
Tack" adhesive sealant. Place this coated surface
against the exhaust manifold’s exhaust port flange (the
gasket should stick to the flange without falling off).

2. Place the clamp over the elbow’s flange. Place your ex-
haust elbow against the exhaust manifold’s flange so
the exhaust manifold’s flangs rests snug against the ex-
haust elbow’s flange with the gasket centered between
the two. Now slip the exhaust clamp over both flanges.

GASKET

45° ELBOW

3. A. Tighten the clamp just enough so the exhaust elbow
can remain attached to the manifold and still be
rotated.

B. The exhaust eibow discharge must be directed
downward so the mixture of sea water and exhaust
gases will flow/fall downward into the exhaust muf-
fler which must be positicned below the exhaust
elbow. There should be no loops or rises in the ex-
haust hose connected between the exhaust elbow
and the muffier, as these would trap water and pos-
sibly allow water to flow back into the engine during
starting or at shut down,

GASKET

CLAMP

4. Adjust the eibow by rotating it until the desired align-
ment with the exhaust piping is acquired.

5. Carefully tighten the clamp between 210 3ib-ft, or 24 to
a5 ib-in, or 0.27 1o 0.41 kg-m.

CAUTION

Approach the 3 ib-# torque limit with caution.
The clamp’s threads will break i more than 3 ib-
ft is applied to the clamp.

6. When the engine is started for the first time with the new
elbow, check this exhaust manifold/etbow connection
for leaks. If aleak exists, correct it immediately.

EXHAUST RISER

* Manutactured by Permatex Company, Brooklyn, N.Y. GRASKET
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OCil Drain Hose

An oll sump drain hose is installed on the engine with the discharge end secured by a bracket at the front of
the engine. Oil may be drained from this hose by removing the cap and the discharge end of the hose from
the support bracket and lowering the hose into a container. The hose cap fitting is 1/4 inch NPT (National
Pipe Tap) and can be extended, or have a pump added for easier removal of the old oil, if desired.

Connecting Pressure Sensing Devices to Oil Galleries

Oil pressure sensing devices, such as senders and switches, must not be connected to an engine’s oil gal-
lery with the use of extended nipples or tees. The reason is simply that continued engine vibration causes
fatigue of the fittings used to make such a connection. If these fittings fail, the engine loses its oil pressure
and quickly seizes.

When additional sensing devices such as switches or sensors need to be installed that function on engine
oil pressure, these devices must be bulkhead-mounted and connected to the oil gallery using an appropriate
grade of lubricating oil hose. Any fittings used to connect the hose to the gallery must be of steel or malle-
able iron composition. Brass must not be used for this application.

Cooling System

The engine is fresh water cooled by an engine-mounted heat exchanger. Sea water is used as the heat
exchanger’s cooling medium. Sea water is pumped into the exchanger by a sea water pump, where it cools
the fresh water that circuiates through the engine block, and is then injected into the exhaust discharge, car-
rying with it the heat removed from the engine’s fresh water cooling system.

Sea water should be supplied to the sea water pump through & flush-type through-hull fitting using a wire-
reinforced hose between the through-hull fitting and the sea water pump. The sea water should be directed
through a visual-type sea water strainer, which will trap debris before it reaches the sea water pump and the
heat exchanger, and then be delivered to the pump. Hoses routed from the through-hull fitting to the strainer
and to the sea water pump should be wire-reinforced to prevent the hose from collapsing while the engine .
is running (suction from the pump may collapse a non-reinforced hose). The sea water strainer should be
mounted at or below the water line to make sure the sea water line remains primed.

CAUTION

DO NOT use a scoop-type through-hull fitting as a means of supplying sea water to the en-
gine. Water pressure against this type of fitting, while the vessel is under sail, can push sea
water past the sea water pump’s impeller into the engine’s exhaust system, filting it and the
engine as well. Flush-type, clear, through-hull fittings are recommended and should be lo-
cated on the huil so as to be below the waterline during ail angles of boat operation.

The use of common-type street elbows is not recommended for plumbing the sea water cir-
cuit. These generally have very restrictive inside diameters. Machine fitiings are preferred.
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Automatic Alarm System

High Water Temperature Alarm

A high water temperature alarm buzzer has been supplied with the instrument panel. If the engine’s fresh
water coolant reaches 205° F (96° C), a water temperature switch on the engine closes causing the alarm
buzzer to emit a continuous signal. Refer to the "DESCRIPTION OF INSTRUMENT PANELS" section of this
manual for the location of the alarm in your engine panel, page 35.

Low Oif Pressure Alarm

Alow oil pressure alarm switch is located off the engine’s oil gallery. This switch monitors the engine’s oil
pressure. Should the engine’s oil pressure fall to 10 - 15 psi, the switch will close sounding this same alarm.
In this event, the alarm will emit a pulsating signal. Refer to the "DESCRIPTION OF INSTRUMENT PANELS"
section of this manual for the location of the alarm in your engine panel, page 35.

Sea Water Intake Sysiem

Make sure the intake system {sea water cooling system) is in proper order. Check that the hull inlet, sea
cock and strainer are unobstructed. Sea cocks and strainers should be at least one size greater than the
inlet thread of the sea water pump. The strainer should be of the type that may be withdrawn for cleaning
while the vessel is at sea and should be mounted below the water line to ensure self-priming. Inspect the
sea water lines to make sure there are no collapsed sections, which would restrict water flow. Make sure
there are no air leaks at any of the connections.

Fuel System

The fuel system should be installed in such a manner as to allow the engine-mounted fuel lift pump to main-
tain a positive Inlet pressure to the injection pump under all operating conditions. The mimmum size of the
fuel supply line and fuel return line is 1/4 inch, inside diameter, and there should be a primary fuel filter in-
stalled between the fuel tank and the fuel litt pump. Only one fuel filter is installed on the engine, between
the mechanical fuet lift pump and the injection pump; this filter has a replaceable filter element.

The fuel tank’s fuel pickup tube should be clear and unobstructed. No screens or gauze strainers should be
Incorporated in the fuel pickup tube.

Make sure that the fuel supply and return lines are securely anchored to prevent chafing and that all fittings
are sufficiently tightened to prevent leaking. Also make sure your fuel system has a positive shut-off valve;
know its location and how it operates.

NOTE: DO NOT use spring-loaded check valves in the fuel supply line in lieu of mechanical
shut-off valves. This type valve can create fuel starvation problems for the engine’s fuel sys-
tem.

Fuel tanks that are located below the engine’s fuef system level must have its fuel return at the tank extend-
ing down into the tank in the same manner as the pickup tube, otherwise fuel siphoning out of the engine's
fuel system through the return will take place.
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Make sure the fuel tank filler is properly sealed to prevent water entry should it become awash. The fuel
tank’s vent should be routed so as to prevent water entry as well.

Be sure there is a fire extinguisher instalied near the unit and that it is properly maintained. Be famitiar with
its use. An extinguisher with the NFPA rating of ABC is appropriate for all applications in this environment.

Electricai System

The electrical system should be checked to make sure all wiring harnesses are tied down propeily with
clamps or plastic ties, spaced at intervals close enough to prevent chafing from vibration. Check to make
sure all the engine's harness connections are tight and that they are made to the approptiate terminals,

WARNING

Do not smoke or allow an open flame near batteries. Lead acid batteries emit hydrogen, a
highly-explosive gas. Turn off the emergency switch in the positive line of battery.

Make sure the positive ( +) battery connection is connected to the battery connection of the starting sclenoid.
The negative (-) battery connection should be connected to the system ground (the engine block).

WARNING

When servicing the battery or checking the electrolyte level, wear rubber gloves, a rubber
apron, and eye protection. Battery acid may inadvertently splash on skin or into eyes when
removing electrolyte caps.

Check level and specific gravity of battery electrolyte to ensure maximum engine starting efficlency. Make
sure terminals are clean and tight.

Ventilation

The ventilation requirements of the engine include the following: combustion air is required for the engine's
cylinders and ventilating air is required to clear the bilges below the engine, as well as the compartment in
which the engine is located, of heated air produced during engine operation and of potentially toxic and
flammable diesel fumes. Refer to the "SYSTEM SPECIFICATIONS" section of this manual for engine airflow
requirements, page 13 for the W 35B, page 16 for the W 38B, and page 19 for the W 42B.
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PREPARATION FOR STARTING

This section of the manual provides the operator with preparation, Initial starting, break-in, starting (cold or
warm), and stopping procedures. Follow the procedures as presented, for the conditions indicated, and
your Westerbeke engine set will give you reliable performance and long service life.

Fill your engine with ofl up to or near the upper limit on the

dipstick (the instalfation angle may have an effect on the

dipstick reading). Select readily avallable lubricating oil with

an APl specification of CC or CD and an SAE number suitable

for the temperature in your operating area (see page 60). For

the guantity of oil needed in your engine, refer to the "SYS-

TEM SPECIFICATION" section of this manual, page 13 for the i )
W 35B, page 16 for the W 38B, and page 19 for the W 42B. s e

‘ i‘ - - - = LOWER LIMIT

Fill the JS transimission to the FULL mark on the dipstick with
the correct lubricant. {The JS transmission takes 1 U.S. gt or
1 liter of oil, Refer to your engine’s "SYSTEM SPECIFICA-
TION*" section of this manual for a listing of oil grades to be
used in this engine.}

Each unit is supplied with a coolant recovery kit (#24977) as standard equipment, to which the following ap-
plies:

A. Remove the pressure cap from the engine’s exhaust manifold and slowly fill the engine’s cooling sys-
tem with a mixture of water and antifreeze suitable for your temperature zone. (See the “COOLING SYS-
TEM" section of this manual, page 53.) Operate the engine and observe the coolant level in the manifold.
Maintain this level to the base of the filler neck. Once the engine reaches its operating temperature (170
-180° F), make sure there is coolant flow to the domestic water heaters when installed. Top off the cool-
Ing system and Install the pressure cap.

B. Make sure the plastic recovery tank is properly mounted near the unit (with the bracket provided), ina
iocation where it can be monitored and filled easily. The recovery tank should be mounted at manifold

level or above. In these installations that require it, the plastic recovery tank can be mounted below the
exhaust manifold’s level.

C. Add coolant to the plastic tank after the engine has been started and after the engine’s operating
temperaiure has been reached fo make sure all air is expelled from the manifold and the engine’s cool-
ing system. With the manifold filled and the pressure cap installed, fill the plastic recovery tank half full.
Monitor daily and add coolant as needed.

Fill the fuel tank with a good grade of No. 2 diesel fust and prime the fuel system up to the engine (see page
44). When returning fuel is free of alr, the engine’s fuel system is bled and the engine is ready to start.

NOTE: When the PREHEAT switch is depressed, the glow plugs in the cylinder head are ener-
gized; use the PREHEAT switch intermittently to prevent overheating the glow plugs.

Make sure the installation Checks have been made In accordance with those specified in the "INSTALLA-
TION CHECKS" section of this manual {refer to page 21).
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Description of Starting System

Westerbeke diesel engines use electric starters assisted by glow plugs for both normatl and cold weather
starting. The figure below shows a cross-sectional view of one cylinder, The glow plug is located in the com-
bustion chamber so that its tip Is in the injector nozzle's spray path. When the glow plug is energized hy the
PREHEAT button, the plug glows red at the tip and assists in igniting the fuel. The result is a rapid start with
less wear on the starter.

This system is common to Westerbeke Diesels. The start circuitry is designed so that the PREHEAT button
must be depressed for the time specified in the "Preheat" chart shown on page 38. Then, while keeping the
PREHEAT button engaged, the START button is depressed to crank the engine.

GLOW PLUG

| Combustion Chamber

NOTE: The START button will not energize unless the PREHEAT bution is depressed. When
depressing the preheat switch, we are activating the glow plugs in the cylinder head, so use
the preheat infermittently so as not to overheat the glow plugs.
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DESCRIPTION OF INSTRUMENT PANELS

Waesterbeke offers two types of control panels as optional equipment for the W 35B, the W 38B, and the W
42B engines. Read the following instructions that apply to the panel you purchased with your engine.

Captaing Panel

General

The manually-operated Captains Panel is equipped with a Key Switch, an RPM gauge, a PREHEAT and
START button, and an instrument test button along with a low oil pressure/high water temperature alarm.
The RPM gauge is iffluminated when the key switch is turned ON and remains illuminated while the engine is
in operation. The key switch and the three buttons serve the following functions:

1. Key Switch: The Key Switch provides power only to the instrument panel cluster. Refer to the "STOP-
PING PROCEDURE" section of this manual, page 41.

2. PREHEAT: The PREHEAT buiton energizes the alternator’s regulator, the engine’s glow plugs, and
bypasses the engine’s oil pressure alarm switch. In addition, this button energizes the START button.

3. START: The START button, when pressed, energizes the starier’s solenoid which cranks the engine.
This button wilt not operaie electrically unless the PREHEAT bution is pressed and held at the same
time.

4, Test Buttor: The Test Bution, located above the Key Switch, tests the alternator, the oii pressure, and
the water temperature control circuits. When this button s pressed, the alternator, the oif pressure, and
the water temperature indicator lights flluminate in addition to sounding the alarm.
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5. Alarmi; The alarm is located above the test button and will sound if the engine's oif pressure falis below
15 psi. Inthis event, the alarm will emit a pulsating signal. The alarm will also sound if the water tempera-
ture in the fresh water cooling circuit rises to 210° F. In this event, the alarm will emit continuous sig-
nal.

*6. Water Temperature Gauge: This gauge is graduated in degrees Fahrenheit and is illuminated while the
Key Switch is turned ON. The engine’s normal operating temperature is 170 - 180° F (77 - 88°C).

*7. Qil Pressure Gauge: This gauge is graduated in pounds per square inch (PS1) and is illuminated while
the Key Switch is turned ON. The engine’s normal operating oil pressure ranges between 30 - 60 PSI.

*NOTE: When the engine is manually shut down, and the engine’s Key Switch is turned OFF,
the water temperature gauge will continue to register the last temperature reading indicated
by the gauge before electrical power was turned OFF. The temperature gauge will once again
register the engine's true temperature once electrical power is restored 1o the gauge. The ol
pressure gauge will fall to zero when the engine is manually shut down.
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Admirals Panel

General

The manually-controlled Admirals Panel is equipped with a Key Switch and an RPM gauge with an ELAPSED
TIME meter which measures the engine's running time in HOURS and in 1/10 hours. The panel also includes
a water temperature gauge which indicates water temperature in degrees Fahrenheit (WATER ° F), an ol
pressure gauge which measures the engine’s oil pressure in pounds per square inch (OIL PSI), and a DC
control circuit voltage gauge which measures the system’s voltage (VOL.TS). All gauges are illuminated when
the key switch is turned ON and remain illuminated while the engine is in operation. The panel also contains
two rubber-booted push buttons, one for PREHEAT and one for START.

1. Key Switch: The Key Switch provides power only to the instrument cluster. Refer to the "STOPPING
PROCEDURE" section of this manual, page 41.

2. PREHEAT: The PREHEAT hutton activates the alternator's exciter, the engine’s glow plugs, and bypas-
ses the engine’s protective oil pressure switch. In addition, this button is energizes the START button.

3. START: The START button, when pressed, energizes the starter's solencid which cranks the engine.

This button will not operate electrically unless the PREHEAT button is pressed and held at the same
time.
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NOTE: An alarm buzzer Is supplied with every Admirat Panel. The installer is responsible for
electrically connecting the buzzer to the four-pin connection on the engine’s electrical har-
ness. The installer is also responsible for instailing the buzzer in a dry location so that it will
be audible to the operator should it sound while the engine is running. The buzzer will sound
when the ignition key is turned ON and should sllence when the engine has started and when
the engine’s oil pressure rises above 15 psi.

*5. Water Temperature Gauge: This gauge is graduated in degrees Fahrenheit and is #lluminated while the
Key Switch is turned ON. The engine’s normal operating temperature is 170 - 190° F (77 - 88°C).

*6. Qil Pressure Gauge: This gauge is graduated in pounds per square inch (P8I} and is iliuminated while
the Key Switch is turned ON. The engine’s normal operating oil pressure ranges between 30 - 60 PSI.

*NOTE: When the engine is manually shut down, and the engine’s Key Switch is turned OFF,
the water temperature gauge will continue to register the last temperature reading indicated
by the gauge before electrical power was turned OFF. The temperature gauge will once again
register the engine’s true temperature once electrical power is restored to the gauge. The oil
pressure gauge will fall to zero when the engine is manually shut down.
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STARTING PROCEDURE
1. Place the transmission in the NEUTRAL position and advance the throttle to its full open position for a cold
engine, and partially open for a warm engine.

2. Turn the Key Switch to the ON position (2 o'clock). Make sure the push/pult stop lever has been returned
to the RUN position.

3. Depress and hold the PREHEAT switch. Preheat according to the following chart:

Atmospheric Temperature Preheating Time
+ 41°F (+ 5° C) or higher Approx. 10 sec.
+ 41°F (+ 5°C)to + 23°F {-5° C} Approx. 20 sec.
+ 23°F {-5° C) or lower Approx. 30 sec.
Limit of continuous use 30 seconds
before cranking

Proper glow plug function is indicated by a voltmeter drop
when the PREHEAT switch is depressed. This drop will be
slight but discernible. If no voltage drop is noted, it may indi-
cate defective glow plugs or a faulty preheat circuit (check for
loose connections).

While holding the PREHEAT button depressed, depress the
START button. The starter motor will run, thereby cranking the
engine. As soon as the engine runs, release the START button
and PREHEAT button. Check your instrumentation for proper
engine operation. Make sure sea water discharges with the ex-
haust discharge.

Should the engine not start when the START button is
depressed for 10 to 12 seconds, release both buttons and wait
30 seconds; repeat the previous procedure. Never run the
starter motor for more than 30 seconds at a time.

CAUTION

Prolonged cranking intervals without the engine starting can resuit in filling the engine-
mounted exhaust system with sea water coolant. This may happen because the sea
water pump is pumping sea water through the sea water cooling system during crank-
ing. This sea water can enter the engine’s cylinder's by way of the exhaust manifold
once the exhaust system fills. Prevent this from happening by closing the sea water
supply through-hull shut-off, drain the exhaust muffier, and correct the cause for the
excessive engine cranking needed to obtain a start. Engine damage resulting from this
type of sea water eniry is not a warraniable issue; the owner/operator should keep this
ir mind.
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Once the engine starts, run it at idle for a few minutes to warm up the engine and check instruments for

proper oil pressure and battery charging voltage. Never attempt to engage the starter while the engine is
running.

NOTE: Some unstable running may occur in a cold engine, but this condition should smooth
out as the operating temperature of 130 - 150° F (55 - 66° C) is reached.
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STOPPING PROCEDURES

A manual pulfl type stop contral {tee handle or knob) is provided by the installer in a location close to the
engine’s controls. Know the location of this control before attempting to start the engine. To stop the en-
gine, pull out on this tee handie or knob fuily and hald it out until the engine comes to a complete stop. Push
back on this control to return it to the engine run position otherwise the engine will not restart.

With the engine stopped, turn the Key Switch to the OFF position (12 o'clock). f the Key Switch is left ON,
the battery will discharge. The alarm buzzer will sound in the Admirals Panel but not in the Captains Panel
should the Key Switch be left ON. The best method of preventing the battery from discharge is to remove
the key from the Key Switch after stopping the engine.

CAUTION

DO NOT attempt to shutdown the engine by turning the Key Switch OFF. The Key Switch
only provides power to the instrument panel: the engine will continue running even if the Key
Switch is turned OFF.

(An optional key shut-off package is available, however. This option allows the operator to shut-off the en-
gine by turning the Key Switch OFF which turns OFF an electrically run Fuel Run Solenoid. This electrical
shut-off opticn is installed at the factory upon the specific request/order of the purchaser.)

Engine Break-ln Procedures

Although your engine has experienced a minimum of one hour of test operations to make sure accurate as-
sembly procedures were followed and that the engine operated properly, a break-in time is required. The
service life of your engine is dependent upon how the engine is operated and serviced during its initial hours
of use. '

Your new engine requires approximately 50 hours of initial conditioning operation to break in each moving
part in order to maximize the performance and service life of the engine. Perform this conditioning careful-
ly, keeping in mind the following:

1. Start the engine according to the "STARTING PROCEDURE" section found on page 39; run the engine
at fast idle while checking that all systems {sea water pump, oll pressure, battery charging) are function-
ing.

2. Allow the engine to warm up (preferably by running at fast idle) until the water temperature gauge moves
into the 130-140° F range.

3. While using the vessel, run the engine at varying engine speeds for the first 25 hours.

4. Avoid rapid acceleration, especially with a cold engine.

5. Use caution not to overioad the engine. The presence of a gray or black exhaust, and the inability of
the engine to reach its full rated speed, are signs of an overload (that is, operating the engine with a

propeller that is too large).

6. During the next 25 hours, the engine may be operated at varying engine speeds, with short runs at full
rated speed. Avoid idling the engine for prolonged periods of time.
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Breaking-in a new engine basically involves seating the piston rings to the cylinder walls. This cannot be ac-
complished by long periods of running at idle, nor by earty running at full speed.

idle running may glaze the cylinder walls, resulting in excessive oil consumption and smoky operation. Ex-
cessive speed or heavy overloading, especially with a cold engine, may cause scoring of the cylinder walls,
producing similar resuits.

As indicated above, operate the engine in moderation during the 50-hour break-in period. (On one hand
don’t baby the engine, but on the other hand, however, don't abuse it.)

Starting Under Normal Conditions
Follow the procedure below for normal starting of the engine:
1. Check the engine and transmission lubricant levels and fill, if necessary.

2. Make sure there is sufficient fuel on board. Keep fuel tank(s) as full as possible. Check the fuel filters
and water separators for the presence of contaminants and/or water. Drain and clean them as needed.

3. Check the coolant level in the plastic recovery tank. Add coolant solution as needed.

NOTE: Excessive loss of cootant from the plastic recovery tank indicates a cooling system
leak. Check the entire cocling system and pressurize the system to locate the leak. In cases
of excessive coolant loss, the system must be refilled as outlined under the "PREPARATION
FOR STARTING" section of this manual, page 33.

4, Check for oil and fuel leaks, particularly if signs of such leaks are found on the bottom of the engine or
below the engine.

Start the engine in accordance with the "STARTING PROCEDURE" instructions found on page 39, and allow
the engine's operating temperature to reach 140 - 150° F before operating the engine underway.

Starting Under Cold Conditions

Under extremely cold temperatures, the following conditions can occur. Follow the instructions listed below
when operating your engine in cold weather.

LUBRICATING OIL TURNS VISCOUS - Make certain that the lubricating oif used conforms with the ratings
for the prevalling atmospheric temperature. Refer to the "LUBRICATION SYSTEM" section of this manual,
page 60 for an atrmospheric/oil viscosity specification table.

VOLTAGE ACROSS THE BATTERY TERMINALS DROPS - Make certain that the battery is fully charged to
minimize voliage drop across the batiery terminals.

THE TEMPERATURE OF THE INTAKE AIR IS LOW AND THE COMPRESSION TEMPERATURE DOES NOT
RISE ENOUGH - Allow the glow plugs to operate sufficiently to aid in starting during the preheat period when-
ever the temperature of the intake air is low and when the compressicn temperature does not rise enough.
Refer to the preheat chait found in the "STARTING PROCEDURE" section, page 39.
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FUEL SYSTEM

Diesel Fuel

Use No. 2 diesel fuel with a cetane rating of 45 or higher. Never use kerosene or home heating oil since
these fuels do not have the same lubricating properties as No. 2 diesel fuel.

in cold weather particularly, water vapor is produced by condensation when air is present in the fuel tank.
Keep fuel tank(s} full and completely free of dirt and water.

Fuel Filiers

A primary fuel filter of the water entrapment
type must be installed between the fuel
tank and the engine. A primary fuel filter,
shown here, is available from your local
Westerbeke representative or your boat-
builder. This filter, adapted for boatbuilder
use, comes complete with fittings for either
hose or metal tubing. Mount it in an acces-
sible place, inspect it often and drain off
water accumulation frequently.

INSTALLATION INSTRUCTIONG

1. BOLY BEDIHEXT/MATER TRAP GECURELY TD
AN ACCESSIALE STRULTURE S0 POSITIONED
THAT & RECEFTICLE T0 CATCH DRAIKREE
CAN BE PLAZID UMBER IT.

ra

. IF FUEL 16 TO BE #IPED ¥ITH COPPER,
OR BUADY TUBINE, USE NUTE AMD FEARULES
PRIVIDED. BE SURE THE TUAING PADJECTS
174 IRCK THROUBH THE FERRULE BEFURE
TIGHTEMING THE NUT,

3. IF FUEL Y8 T8 BE PIPED WITH HOSE, USE
THE TMD BRASS BARBED FITIIHES AKD WASHERS
SUPPLIED. SE CERTAIN THAT THE HOSE BELECTED
HAS BIABONAL BRAIO INSERTED [0 CLING 9K YHE
BAREY, THAF IT I6 NEOPREWE LINED, AND THAT
1T IS USCE RPPABUED.

if a water trap type filter is not installed be-
tween the fuel tank and the engine-
mounted fuel system, any water in the fuel
system will tend to lay in the bottom of the
electric lift pump. Internal metal parts ofthe
lift pump will rust. Particles will pass onto

filters and eventually to the injection pump R T Sygre, | CTUAEct 80 ¥O BIR CAK
and injeCtorS Wﬁh damaging reSUIts and 6. EHERGIZE THE FUEL PUHF TD REFILL THE
the possibility of expensive repairs. BouL.

Remember, water damage to the fuel sys-

tem is not covered under the Westerbeke

warranty.

TUBE PIPING

&. IF YATER IS PRESEAT IN YHE FREL, FV WELL
COLLECT SLOMLY EM THE BOTYd OF THE
SEDIMENTER, WHEM THE RED FLOAT RIKE
AEACHES THE BRAIN LIHE ON TKE PLRSTIC
BOVL. LODSEK THE BOTTOX DRALH FLUE UNILL
Wil WATER RUKS Our.

FUEL FILTER

@

tn addition, any gasoline in the fuel system
will damage the engine's fuel injection pump assembly and injectors, as gasoline does not have the same

lubricating gualities as diesel fusl.

Although most boatbuiiders supply a water trapffilter, some do not. Westerbeke offers a sedimentary/water
trapf/filter as an optional extra at moderate cost. The filter is supplied with fittings for either hose or metal
fubing fuel lines.
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Priming the Fuel System

The Westerbeke self-bieeding fuei systern is semiautomatic in operation. The self-bleeding feature of the fuel
system allows for easy servicing of the fuel filters. Simply remove the and replace the filter elements (take
care in catching any fuel that may drain out of the fuel filtering assemblies) as described in the "Replacing
the Fuel Filter Elemenis" section below. Energize the PREHEAT switch and allow the electric fuel pump to
operate for 20 to 30 seconds to prime and bleed air from the system. {No fittings should be opened.} Then
proceed to start the engine as you normally would. If the engine does not star, stop and wait a few mo-
ments, and then repeat the bieed procedure as indicated above. When the PREHEAT switch is depressed,
the preheat elements (the glow plugs) are energized, so take care not to over heat them.

CAUTION

Prelonged cranking intervals without the engine starting can result in filling the engine-
mounted exhaust system with sea water coolant. This may happen because the sea
water pump is pumping sea water through the sea water cooling system during crank-
ing. This sea water can enter the engine’s cylinders by way of the exhaust manifoid
once the exhaust system fills. Prevent this from happening by closing the sea water
supply through-hull ghut-off, drain the exhaust muffler, and correct the cause for the
excessive engine cranking needed to obtain a start. Engine damage resulting from this
type of sea water entry is not a warrantable issue; the owner/operator should keep this
in mind.

Heplacing the Fugl Filter Elements

While it is unlikely that the operator will be forced to service the system at sea, the possibility does exist.
Therefore, it is recommended that banjo washers, injector seat washers, electric lift pump filter and gasket,
fuel filter and gasket be carried on board at all times. Select the parts for your engine from the Parts List and
purchase spares from your local Westerbeke Dealer or
Distributor.  For example, hardware kit #33083 in-
cludes replacement elements with gaskets (items #6,
8, 20, 21). If a leak shouid develop at a fuel banjo or
sealing washer location that cannot be remedied by a
slight tightening of the filter cup retainer, replace the fil-
ter along with the O-rings supplied with the new filter.

Aftar the first 50 houirs of operation, locsen retainer ring
# 23 and discard filter element # 21, Clean bowl # 22
and install a new filter using a new # 20 gasket. Be
careful to catch any fuel that may spifl from within these
fuel fitter assemblies. This same service is required of
the # 6 filter element in the electric fue! kit pump.
Similarly, install a new # 6 filier element along with a
new # 8 gasket. The base of the eleciric fuel pump is
removed with the aid of an open end wrench. Twist the
base off the pump’s locking tabs and reinstall the base
by twisting it back on the locking tabs. Place the
wrench on the hex nut cast into the base.

After the first 50-hour change, the change periocd may
be increased to 200 hours of once per season.
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Fuel Injection Pump

The illustration below shows the W 35B THREE's fuel system. The W 38B FOUR and W 42B FOUR's fuel
system differ in that they have an additional fuel injector and injector pump plunger. The fuel injection pump,
located to the right, is one of the most important components of the diesel engine and, therefore, calls for
the utmost caution in handling. Furthermore, the fuel injection pump has been thoroughly bench-tested and
should not be tampered with.

Idle speed and timing adjustment are the only adjustments the servicing dealer can perform on the injection
pump. Other types of adjustments or repairs must be performed by a qualified injection service shop.
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Fuel Injection System

To obtain long and satisfactory service from the injection pump, always use fuel which is free from impurities
and maintain a good filtration and water separation system between the fuel tank and engine. Service this
system regularly: the injection pump it saves will be your own.
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ELECTRICAL SYSTEM
Engine 12-Volt DC Control Circuit
The Westerbeke 35B, 388 and 428 propuision engines have a 12-Volt DC electrical control circuit, as shown
on the wiring diagrams which follow on pages 48 to 51. Refer to these diagrams when troubleshooting or
servicing electrical components on the engine.

CAUTION

To avoid damage to the battery charging circuit, never shut off the engine battery switch while
the engine is running.

Shut off the engine battery switch, however, to avoid electrical shorts when working on the
engine electrical circult.
Battery Specification
The minimum recommended capacity of the battery used in the engine’s 12-Volt DC control circuit is 90 -
125 Ampere-hours (minimumy).
CAUTION
When quick-charging the battery with an external charger, be sure to disconnect the battery
cables from the battery. Leaving the charging circuit connected white quick-charging will
damage the alternator's diodes.
Alternator
CAUTION

When testing the alternator circuit (charging circuit), do not use a high-voltage tester such as
a megger; damaged diodes could result.

During high-speed operation of the engine, do not disconnect the positive terminal of the bat-
tery from the B terminal of the alternator, nor disconnect the negative terminal of the battery
from the ground.

When cleaning the engine with a steam cleaner, be careful to keep steam away from the al-

ternator,

Refer to pages 48 to 51 for the two electrical system wiring schematics (one is used for the Captains panel
and the other for the Admirals Panel).
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The charging system consists of an alternator with an internal voltage regulator, an engine-mounted circuit
breaker, a battery and connacting wires.

Because of the use of IC's {integrated circuits), the electronic voltage regulator is very compact and is built
into the rear bracket of the alternator.
Charging Voltage Test

if you suspect that the alternator is not producing enough voltage to charge the engine’s battery, perform
the following voltage test.

ALTERNATOR
{35n, 408, 50A)

interconnections for Charging Voltage Test
1. Using a voltmeter, connect the voltmeter's red wire clip to the B output terminal on the alternator. Refer
to the schematic shown above.
5. Connect the other wire clip to a ground on the engine.

3. Start the engine and increase the engine’s speed to 2000 rpm. Now record the reading given by the
voltmeter.

The voltage reading for a properly operating alternator should be between 13.5 to 14.5 volts. If your alter-
nator is over or under charging, have it replaced or rebuilt by a reliable service shop.

Note: Before removing the alternator for repair, make sure 12-Volts excitation is present at the
R terminal should the above test show only battery voltage at the B output terminal.
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Captains Panel DC Control Circuit Wiring Diagram #36467
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Captains Panel DC Control Circuit Wiring Diagram #36467

page 2 of 2
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WHEN THE ENGINE STARTS RELEASE THE START SWiTCH ONLY.
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STOP: TURN THE KEY TO THE OFF POSITION,

NOTES:
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3. PINK WIRE AT PLUG 2 iS5 UNUSE™ AND SHOULD BE INSULATED.
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Admirals Panel DC Control Circuit Wiring Diagram #36844
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Admirals Panel DC Control Circuit Wiring Diagram #36844
page 2 of 2 '

SCHEMATIC DIAGRAM
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NOTE:

1. THIS PRODUCT 1S PROTECTED BY A MANUAL RESET CIRCUIT BREAKER LOCATED NEAR THE
STARTER. EXCESSIVE CURRENT DRAIN WILL CAUSE THE BREAKER TO TRIP AND THE ENGINE
WILL SHUT DOWN. THE BUILDER/OWNER MUST BE SURE THAT THE INSTRUMENT PANEL,
WIRING, AND ENGINE ARE INSTALLED TC PREVENT CONTACT BETWEEN ELECTRICAL

DEVICES AND SALT WATER.

2. AN ON-OFF SWITCH SHOULD BE INSTALLED BETWEEN THE BATTERY AND STARTER TO DIS-
CONNEGT THE BATTERY IN AN EMERGENCY,AND WHEN LEAVING THE BOAT. A SWITCH WITH
A CONTINUOUS RATING OF 175 AMPS AT 12 VOLTS DC WILL SERVE THIS FUNCTION. THIS
SWITCH SHOULD NOT BE USED TO MAKE OR BREAK THE CIRCUIT.

THE GRAY WIRE AT PLUG #2 1S UNUSED AND SHOULD BE INSULATED.

o
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COOLING SYSTEM
Description

Westerbeke marine diesel engines are designed and equipped for fresh water cooling. Heat produced in
the engine by combustion and friction is transferred to fresh water which circulates throughout the engine.
This circulating fresh water cools the engine block and its internal moving parts. The heat is transferred ex-
ternally from the fresh water to sea water by means of a heat exchanger, similar in function to an automo-
tive radiator. Sea water flows through the tubes of the heat exchanger while fresh water flows around the
tubes; engine heat transferred to the fresh water is conducted through the tube walls to the sea water which
is then pumped into the exhaust system where finally it is discharged overboard. In other words, the engine
is cooled by fresh water, the fresh water is cooled by sea water, and the sea water carries the transferred
heat over the side through the exhaust system. The fresh water and sea water circuits are independent of
each other, Using only fresh water within the engine allows the cooling water passages to stay clean and
free from harmiul deposits. The two independent circuits and their components are discussed in the foliow-
ing paragraphs.

Fresh Water Circuit

NOTE: Referto paragraphs A and B in this section for the recommended antifreeze and water
mixture to be used as the fresh water coolant, and for information on filling the fresh water
system.

Fresh water is pumped through the engine by a belt-driven circulating pump, absorbing heat from the en-
gine. The fresh water coolant circulates through the engine’s block absorbing heat, then passes through
the thermostat into the exhaust manifold, to the heat exchanger where it is cooled, and then is returned 1o
the engine block through the suction side of the fresh water circulating pump. When the engine is started
cold, external fresh water flow is prevented by the closed thermostat (although some fresh water flow is
bypassed around the thermostat to prevent exhaust manifold from overheating). As the engine warms up,
the thermostat gradually opens, allowing full flow of the engine’s fresh water coolant to flow unrestricted to
the external portion of the cooling system.

A. Fresh Water Coolant (Antifreeze) Mixture.

Afreshwater and antifreeze mixture should be used year-round in the cooling system. Water, when it freezes,
expands sufficiently to split the heat exchanger and crack the engine biock. A water/antifreeze mixdure of
proper concentration will prevent freezing (see page 53 for an antifreeze/water mixture chart).

Use soft water with few impurities, such as tap water (potable water) or rainwater. Never use hard or foul
water. Use of hard water or water containing impurities will lead fo the collection of scale in the engine and
heat exchanger which will reduce the cooling system's efficiency.

Antifreeze of poor quality or without rust inhibitors will cause corrosion within the cooling system. Always
use antifreeze which is compatible with aluminum cooling system components and is made by a reliable
manufacturer. Never mix different brands of antifreeze.

Make sure that the cooling system of the engine is well cleaned before adding aniifreeze. Recommended
antifreeze for year round use is ZEREX or PRESTONE with rust inhibitors.

In order to control the concentration of the mbdure, mix the antifresze and freshwater thoroughly before ad-
ding It to the cooling system.
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ANTIFREEZE CONCENTRATION DATA

Antifreeze
Concentration % 13 23 30 35 45 50 60

Freezing *F 23 14 5 -4 -22 -40 -58
Temperature °C) {-8) (10} (-15) (-20) (-30) (- 40) (-50)

NOTE: An aniifreeze concentration should be selected on the basis of a temperature which
is about 10° F (5° C) iower than the actual atmospheric temperature expected.

B. Filling the Fresh Water System

A coolant recovery tank kit is supplied with each Westerbeke diesel engine. The purpose of this recovery
tank is 1o allow for engine coolant expansion and contraction, during engine operation, without the loss of
coolant and without introducing air into the cooling system.

This coolant recovery tank should be installed at, or above, engine manifold level, in a location where it can
be easily monitored and where coclant can be easily added if needed (see the figure below). A stainless
steel mounting bracket is supplied with each kit along with a 30-inch length of clear plastic hose and clamps
to connect the hose between the engine's manifold fitting to the hose spud on the base of the recovery tank.

FUNCTION OF MANIFOLD PRESSURE CAP

From Coolant Tank COOLANT RETRACTION |

o Coslant Tenk COOLANT EXPANSION

Coolant from the engine, when heated during engine operation, will expand, lifting the spring-loaded manifold
pressure cap, and enter the recovery tank by way of the hose connecting the recovery tank to the manifold.

When the engine is shut down and cocls, a small check valve in the pressure cap is opened by the contrac-
tion of the engine coclant, allowing some of the coolant inthe recovery tank to be drawn back into the engine’s
cooling system, free of air and without loss. Periodically check that the passage (A) between the 90° fitting
on the manifold and the filler neck in the manifold is clear so coolant can flow in either direction.
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COOLANT RECOVERY TanK

Coolant Recovery Tank, Recommended Installation
Fiil the fresh water systern as follows:
1. Remove the pressure cap from the manifold.

2. Pour a clean, antifreeze mixture into the manifold and aliow encugh time for the cootant 1o fill the fresh
water cooling system,

3. Start the engine and allow it to come up to Its operating temperature. Monitor the coolant in the manifold
and add antifreeze coolant as air is expelled. Once all air is expelled from the sysiem, fill the manifold to
the filler neck and install the pressure cap.

4. Remove the plastic cap from the plastic coolant recovery tank and filf the tank with coclant halfway be-
tween the ADD mark and the MAX mark. Replace the plastic cap.

5. Run the engine and observe the coolant’s expansion flow into the plastic recovery tank.

6. Check for leaks between the pressure cap/filler neck and then plastic recovery tank. Stop the engine and
allow itto cool. Coolant should be drawn back into the cooling system as the engine's temperature comes
down,

7. Add coolant to the recovery tank, as required, to top off the fresh water coolant system.

Thermostat

Generally, thermostats are of two types. One is simply a choking device which opens and closes as the
engine's temperature rises and falls. The second type has a bypass mechanism. Usually this is a disc on
the bottom of the thermostat which moves downward to close off an internal bypass passage within the
head. Since 1980, each type of thermostat has a hole punched through it. The hole is a bypass to prevent
the exhaust manifoid from overheating during the engine’'s warm-up. Replacement thermostats must have
this design characteristic.
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Sea Water Circult

The sea water flow is created by a belt-
driven, positive displacement, neoprens
impeller pump. The pump draws sea
water directly from the ocean through the
sea cock and sea water strainer and pas-
ses the water to the heat exchanger’s sea
water inlet. The sea water passes through
the heat exchanger's tubes, from which
heat from the fresh water system is ab-
sorbed, and then the sea water is dis-
charged from the cooling sysiem
overboard through the water-injected wet
exhaust system. Be sure to clean zing
debris from the area En.side of the E:]eat ex- ANODE REPLACE REPLACE
changer where the zinc ancde Is posi-

tioned.

REPLRCE

Zinc Anode Conditions

A zinc anode, or pencil, is located In the sea water cooling cireuit within the heat exchanger. The purpose
of the zinc anode is to sacrifice itself to electrolysis action taking place in the sea water cooling circuit, there-
by reducing the effects of electrolysis on other components of the system. The condition of the zinc anode
should be checkad monthly and the anode cleaned or replaced as required. Spare anodes should be car-
ried on board.

Sea Water Pump

The sea water pump is a self-priming, gear-driven rotary pump with a non-ferrous housing and a neoprene
impeller. The impeller has flexible vanes which wipe agalnst a curved cam plate within the impeller housing,
producing the pumping action. On no account should this pump be run dry. There should always be a spare
impelier and Impeiter cover gasket aboard (an impeller kit). Sea water fallures occur when lubricant (sea
water} is not present. Such failures are not warrantable and the operator’s are cautioned to make sure sea
water fiow is present at start-up.

Alternator and Water Pump Drive Belt Tension

WARNING

Never attempt 1o adjust the drlve belt’s tension while the engine Is In operation.

CAUTION

Excessive alternator and water pump drive belt tension can cause rapid wear of the belt and
reduce the service Hife of the fresh water pump and alternator shaft bearings. Excessive slack
or the presence of oll on the balt can cause belt slipping, resuiting in high operating tempera-
fure, as well as insufticient alternator output.
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The alternator and water pump drive belt(s) is/are properly adjusted if the belt can be deflected no less than
3/8 inch and no more than 1/2 inch (10 mm, 12 mm) as the belt is depressed with the thumb at the midpoint

between the two pulleys on the longest span of the belt. (See the figure below.) A spare drive belt should
be carried on board.

Alternator and Water Pump Belt Tension
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Hlustrated below is a typical Westerbeke engine’s cooling system. Both fresh water and sea water flow
through their independent cooling circuits. Refer 10 your engine’s Parts List for part numbers and part
descriptions ¥ you need to order cooling system parts for your engine.

NOTE: When the remote expansion tank #24177 is used, the plastic coolant recovery tank
should be removed and discarded and its connection point on the exhaust manifold plugged
with a 1/8 NPT fitting.

/-
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Typicai Cooling System
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Domestic Hot Water

REMOVE RETURN BEND
FROHM EMGIME FLOW
COMTROLLER

All engine covered in this manual are
equipped with a domestic hot water con-
nection. |f the owner/operator wishes to
connect a hot water heater, remove the
bypass hose and connect a heater as
described in the instructions presented
below.

General: With the bypass hose (Part #
30962) removed, there remain two con-
necting points A and B for hoses to run to
and from the water heater. These connec-
tions assure a flow of hot water through
the heater at all times but do not effect the
flow of coolant through the engine.

Fiow Controller

Instzllation: The heater should be mounted conveniently either in a high or low position in relation to the
engine so that the connecting hoses from the heater to the engine can run in a reasonably direct line without
any loops which might trap air. Connection point A on the Flow Control housing should connect to the lower
of the two connections on the water heater while the upper connection on the heater returns to connection
B, nearest to the heat exchanger.

REMOTE EXPRHSIOH TAKK
PRESSURE CAP IS RATEDR

PRESSURE CAP OH ENGINE

HERTER COILS BELOW MARIFOLD

REMOVE RETURK BEHB FROM PRESSURE CAP ON ENGINE
ENGIKE FLOY COMTIRGLLER HARIFOLD

The illustrations shown above are Flow Control designs that have been adapted to operate with the single
pass manifolds installed on the W 358, the W 38B, and the W 42B engines.
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Hoses should rise continuously from their low point at the heater to the engine so that trapped air will rise
naturally from the heater to the engine. If trapped air is able rise to the heater, then an air bleed petcock must
be installed at the higher fitting on the heater for bleeding air while filling the system. Avoid loops in hose
runs which will trap air.

Note: If any portion of the heating circuit rises above the engine’s own pressure cap, then a
pressurized (aluminum) remote expansion tank must be instailed in the circuit to become the
highest point. The remote expansion tank’s part number is 24177, Install the remote expan-
sion tank in a convenient location such as in a sail locker so the fresh water coolant level can
easily be checked.

The cap on the engine mounted expansion tank should not be opened once the remote system is installed
and filled.

The hose connection from the heater to the remote expansion tank should be routed and supported so as
to rise continuously from the heater to the tank, enabling any air in the system to rise.

Refer to the illustrations on the previous page.
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LUBRICATION SYSTEM
Engine Qil
For engine lubrication, use lubricating oil designated for diesel service. These oils are classified according

to the API specifications into service grades CA, CB, CC and CD. The use of CC or higher (CD) grades,
made by well-known manufacturers is recommended. The oil selected should be used thereafter.

Engine Oil Viscosity (SAE Number)

Use an oil having a viscosity best suited to the atmospheric temperature. Use of an all-season oif SAE 10W-
30 with minimum viscosity change under different temperatures is suggested.

Atmospheric Temperature Viscosity
68° F (20° C) or higher SAE 30 or 10W-30
41°F {5° C) - 68° F (20° C) SAE 20 or 10W-30
41° F(5° C) - or lower SAE 10W-30

NOTE: Do nat use an engine lubricating oil with an SAE number greater than 30 in the en-
gine.

Oil Pressure

The engine’s oil pressure, during operation, is indicated by the ol pressure gauge on the Admirals Panel
(see page 37).

During normal operation, the oil pressure will range between 35 and 60 psi. At idle speed, the oil pressure
will range between 20 and 35 psi. Atthe time of cranking, the oll pressure will rise proportionately with speed.

NOTE: A newly started, cold engine can have an oil pressure reading upwards of 60 psi. A
warmed engine can have an ot pressure reading as low as 35 psi. These readings will vary
depending upon the speed at which the engine is running.
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Engine Oil Change (to include filter)
1. Draining the Qil Sump

Remove the oil drain hose from its attachment brack-
et and lower it into a container and allow the oil to
drain, or attach a pump to the end of the drain hose
and pump the old oil out. Make sure the oil drain hose
is properly secured in its holder after all of the old oll
has been drained.

ﬁ e

Always observe the old oil as It Is removed. A yel-
low/gray emulsion indicates the presence of water in
the oil. Although this condition is rare, it does require
prompt attention to prevent serious damage. Call a
competent mechanic should water be present in the
oil. Sea water present in the oil can be the resuit of a
fault in the exhaust system attached to the engine
and/or a siphoning through the sea water cooling cir-
cuit into the exhaust, filling it up into the engine {refer
to the installation illustrations on page 26).

2. Replacement of the Oil Filter
When removing the used oil filter, you may find it help-

ful and cleaner to punch a hole in the upper and lower
portion of the old filter to drain the oil from it info a

N \
container before removing it. This helps to lessen 3 M@f(({é- d
spillage. A small style automotive filter wrench LN\ T
should be helpful in removing the old oil filter. Place |

some paper towels and a plastic bag around the fil-
ter when unscrewing it to catch any ofl left in the fii-
ter. (Oil or any other fluid on the engine reduces the
engine's cooling ability. Please keep your engine
clean.) Inspect the old ol filter as it is removed fo "

make sure that the rubber sealing gasket came off _
with the old oll filter. # this rubber sealing gaskst = -
remains sealed against the engine block, gently '
remove it. The replaceable cartridge-type ol filler re-

quires no cleaning inside, so it may be propetly dis-

posed of.

Letftgin

il !//fﬂf/f/f!/ff:

il

TR UE

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

NOTE: Generic filters are not recommended, as the material standards or diameters of im-
portant items on generic parts might be entirely different from genuine paris. Immediately after
an oil filter change and oil fill, run the engine to make sure the oil pressure is normal and that
there are no oil leaks around the new oil filter.
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3. Filling the Oil Sump

Add fresh oil through the oil filler cap on the valve cover
(refer to the photographs on pages 6 and 7 for the W
35B, pages 8 and 9 for the W 38B, and pages 10 and 11
forthe W 428 for the location of the oil filler cap and lube
oil dipstick). After refilling the oil, run the engine for a
few moments while checking the engine’s oil pressure.
Make sure there Is no leakage around the new oil filter
or from the oil drain system, and then stop the engine.
Then check the quantity of oil with the lube oil dipstick.
Fillto, but not aver, the high mark on the dipstick, should
the engine require additional oil.
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JE TRANSMISSION
{Standard)
General

The transmission’s gear ratio is 2,47 to 1. The JS transmission is made of a lightweight, high-strength, cor-
rosion-resistant aluminum alloy suitable for the marine environment. This manual transmission rotates op-
posite to the engine when in forward gear. The JS transmits its power with case-hardened helical gears and,
in reverse, an intermediate gear. The reversing process is carried out by a servo double disc system. For
safety reasons, the transmission is NOT filled with lubricating oil for shipment. Before leaving the factoty,
however, each transmission is thoroughly tested with oil in the transmission. This testing, among other things,
provides all internal parts with a coating of oil. This oll acts as a preservative, providing reliable protection
against corrosion for at least one year if the transmission is properly stored.

BELL
#DUS 1KG

GEAR BOX
CONIROL
LEVER

SEA MATER
CORHELTISN

[—— OIL BRAIN
fLUG

{Allen Wrench size is
6 mm)

Lubrication

The JS transmission is an immersion-ubricated type. Fill the transmission up to or near the fop of the
machined notch cut on the dipstick with SAE 20 W/20 or SAE 30 weight engine oil exclusively. Multigrade
oils are not to be used in this transmission. B0 NOT mix grades of oill Lubricating oils may have an API
specification of CC, CD, 8C, SD, or SE.

The oil capacity for the JS transmission is approximately 1.0 quart (1.0 liter). Check the oil fevel daily after
the engine has been warmed and stopped. The oif level should be maintained at the top of the machined
flat on the dipstick when the dipstick is completely inserted into the transmission housing. Make sure the
two O-ring gaskets on the dipstick are in good shape. These O-rings will help keep the dipstick in place.
Change the transmission oil after the first 30 hours of engine operation and thereafter every 250 hours (or
once per year, minimumy). The JS has a 6 mm Allen wrench drain plug for draining the old oil. To make sure
most of the old oil will drained from the transmission, run the engine in NEUTRAL for approximately 10 to 15
minutes so the oil may warm and flow better from the transmission. This oil may also be removed by insert-
ing a small tube through the dipstick opening (where the ol is added) and attaching a pump onto the tube
so the oil may be sucked out. The operaiing oil temperature must not exceed 250° F (120° C}.
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Alignmeni

Misalignment between the transmission’s coupling and the propelier shaft's coupling can create serious
problems. Make sure the alignment procedures outlined in the "Propeller Shaft Coupling," the " Propeller,
and the " Alignment of the Engine” sections of this manual are followed, pages 24 and 25,

Controls

The only controis required to operate the
transmission is a sihgle lever remote controt
cable. The cable should be attached to the
gear box lever using the cable bracket sup-
plied with the unit. Both the gear box lever
and the remote control lever must be in the
NEUTRAL position when the cable is ai-
tached to the gear box lever. This allows the
remote cabie an equal throw distance to shift
the gear box intec FORWARD or into
REVERSE from the NEUTRAL position
without running out of cable. Allow ap-
proximately 1 1/2 inches of cable throw from
the NEUTRAL position on the transmission’s
gear box lever to the each of the two drive
positions.

NOTE: Hfthe throw distance (or travel)
of the remote cable is too shor, the
gear box lever cannot fully engage the
transmission into FORWARD or
REVERSE. In this situation, the
transmission’s internal clutches will
wear prematurely and the transmis-
sion may not properly engage, will
over heat, and eventually fail.

NOTE: Excessive throw distance inthe
remote control lever is not detrimental
tothe transmission. Note that the posi-
tion of the remote control lever should
align with the NEUTRAL marking on its
bracket when the transmission is real-
ly in NEUTRAL.
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Shitting

To shift the transmission from NEUTRAL into FORWARD, exert a heavy push to the remote control lever. A
gentle throw may not carry enough force to actually shift the transmission’s internal gears. A gentle throw is
signalled by the transmission not engaging into the desired drive. Make sure the remote control lever is lubri-
cated at lease once each operating season. Shift the transmission while the engine is running at 1000 rpm
or below.

CAUTION

NEVER remove or loosen the two-bolt gear box lever cover from transmission. The position
of this plate and the actuating lever inside of the transmission has been finely adjusted at the
factory to ensure equal throw distance of internal mechanisms. Loosening of this cover's
capscrews voids the transmission’s warranty.

Sailing Operation

The JS transmission should be left in NEUTRAL while sailing. Leaving the transmission in NEUTRAL while
sailing alleviates unnecessary drag on the vessel because the propelier is abie to freewheel (spin). However,
to lock the propeller shaft and to prevent it from rotating, place the transmission into FORWARD gear.
Service

If any seal on the transmission shows signs of leaking, have the transmission looked at by a qualified Wester-
beke Dealer. This problem, especially concerning the rear seal, Is often attributed to an improper alignment
of the transmission’s coupling and the propeller shaft's coupling. Refer to the "Alignment of the Engine” sec-

tion of this manual, page 24.

Never loosen the gear box lever cover screws, except in the course of qualified servicing; this upsets critical
adjustments.

Disassembly of the transmission in the field is not recommended. If an overhaul or repair is needed, the wark
should be done by Westerbeke or an authorized Westerbeke service center.

Cooling

The JS transmission Is sea water-cooled. Sea water enters the transmission through a stainless steel inlet
pipe located at the base of the bell housing. This water helps to cool the transmission’s fubricating oil.
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OPTIONAL TRANSMISSIONS

HBW 100, 150, 150V Transmissions

DIPSTICK /
FILL PORT

DIPSTICK/¥IEL PORT

HBW 150V HBW 100 and 150

All HBW models turn right hand propellers.

All HBW models have their own oil sumps and dipsticks.

'Al)l HBW models use ATF lubricant.

All HBW models should be shifted into gear in one swift
motion - not allowed to slip in slowly.

Control Of Gearbox BCCABLE SHIFTING LEVER

l. The gearbox 1is suitable for
single lever remote control
using 33C cable."

/ TRANSMISSION
B
2. The cable should attach at right

angles to the actuating lever
"using the cable bracket
supplied.

3. Both gear box lever and remote lever must be in
neutral position when cable is attached so that
travel of gearbox lever will bhe equal forward or
reverse.,

4. Check that actuating lever hub does not touch
cover plate hub. Maintain at least 0.5 mm — 7
(0.002") clearance.

5. Over travel of the actuating lever does no harm. 0.8 mm
: However, if the travel is too short to give full Control of
engagement, premature wear ; excessive heat Gear box

generation and gear failure may result.
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6. The position of the cover plate DIPSTICK
underneath the actuating lever
is factory adjusted to ensure
equal lever travel from neutral
to A and B. DO NOT LOOSEN THE
CAPSCREWS HOLDING THIS ASSEMBLY.
Doing this voids transmission
warranty.

TO CHECK GIL LEVEL

7. Fill gearbox with automatic
transmission fluid to the level
indicated by the dipstick mark.

(See the illustration to the right.)
8. Note that to check oil 1level,

the dipstick drops on the
housing. It does not screw in.

FLUIDLEVEL

9. The HBW gear box can be free-
wheeled in Neutral. To stop
propeller shaft rotation while

under sail, place the gear into _
Reverse. Dipstick 0il Levels

NOTE: The transmission is vented through a small hole in the dipstick. Keep
this vent cleared.

Each engine model can be fitted with any of the transmissions listed below.

Transmission Gear Ratios
HBW 100 1.5:1 2:1 2.5:1
HBW 150 1.5:1 2:1 2.5:1
HBW 150V 1.5:1 2:1 2.5:1

These transmissions each have their own oil sumps and dipsticks. The HBW transmis-
sion uses Automatic Transmission Fiuid (ATF) type A or Dextron II.
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Warner Hydraulic Transmissions

FROM COCLER
(2.10:1 ONLY}

SHIFT LEVER

DIPSTICK ASSEMBLY
SHIFT LEVER

FROM 10-13/10-14
COOLER FROM COOLER  4p.17/10-18
{(EXCEPT 2.10:1)

1. CONTROL LEVER POSITION

The position of the control lever on transmission when in forward
should be shifted to the point where it covers the letter "F* on the
case casting, and is located in its proper position by the poppet
ball. The Warranty is cancelled if the shift lever poppet spring
and/or ball is permanently removed, or if the the control lever is
changed in any manner, or repositioned, or if linkage between remote
control and transmission shift lever does not have sufficient travel
in both directions. This does not apply to transmissions equipped
with Warner Gear electrical shift control.

2. LUBRICATION

The properties of the o0il used in the transmission are extremely
important to the proper function of the hydraulic system. Therefore,
it is extremely important that the recommended oil, automatic
transmission fluid (ATF), Type A or Dexron II be used.

NOTE: Be sure the cooler is properly installed when regquired and
the transmission contains cil before ¢ranking or starting the engine.
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Filiing and Checking the Hydraulic System

The oil level should be maintained at the full mark on the dipstick.
Check o0il level prior to starting engine. Check daily before starting
engine. The hydraulic circuit includes the transmission, oil cooler,
cooler lines and any gauge lines connected to the circuit. The
complete hydraulic «circuit must be filled when filling the
transmission and this requires purging the system of air before the
oil level check can be made. The air will be purged from the system
if the o0il level is maintained above the pump suction opening while
the engine is running at approximately 1500 RPM. The presence of air

bubbles on the dipstick indicates that the system has not been purged
of air.

New applications or a problem installation should be checked to make
sure the oil does not drain back into the transmission from the cooler
and cooler lines. Check the 0il level for -this drain back check only,
immediately after the engine has been shut off and again after the
engine has been stopped for more than one hour (overnight is
excellent). A noticeable increase in the o0il level after this waiting
period indicates that the o0il is draining from the cooler and cooler

lines. The external plumbing should be changed to prevent any drain
back.

Starting the Engine

Move the shift lever to the center position where the spring-loaded
ball enters the chamfered hole in the side of the sh%ft lever and pro-
perly locates lever in neutral position before starting engine.

Shifting

Shifts from any selector position to any other selector position may
be made at any time and in any order if the engine speed is below 1000
RPM: however, it is recommended that all shifts be made at the lowest
feasible engine speed. Move the shift lever to the extreme forward
position where the spring loaded ball enters the chamfered hole in the
side of the shift lever and properly locates 1lever in forward
position.

Move transmission shift lever to the extreme rearward posipion where
the spring-loaded ball enters the chamfered hole in the side of the
shift lever and properly locates it in the reverse position.

Freewheeling

Under sail with the propeller turning, or at trolling speeds with one
of two engines shut down, the design of the gear maintains adequate
cooling and lubrication. Attempting to place the gear into forward or
reverse while under sail to stop propeller shaft rotation will have
no effect. To stop propeller shaft rotation while under sail, a
mechanical shaft brake would be needed.
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Cooling Problems

Water passages inside of the cooler will sometimes become clogged, and
this will reduce cooling capacity and cause overpressuring. Back
flushing of the cooler will sometimes help to flush the foreign
material from the cooler passages. The cooler and hose should be
thoroughly flushed or replaced in the event a failure has occurred.
Metallic particles from the failure tend to collect in the case of the
cooler and gradually flow back into the lube system. Replace oil
cooler to prevent contamination of the new transmission.

Water hoses may collapse and reduce or completely shut off all flow to
the cooler. Collapsed hoses are usually caused by aging of the hoses
or improper hose installation. Hose installation should be made with
no sharp bends. Hoses should be routed so there is no possibility for
engine shifting to cause hoses to pull loose or become pinched. A
visual inspection of hoses while under way will sometimes allow detec-
tion of faulty hoses.

Reduction or complete loss of water flow can be caused by a faulty
water pump. A rubber water pump impeller will sometimes fail and
after such a failure the cooler passages may be restricted by the par-
ticles of rubber from the failed impeller. Water pump cavitation may
be caused by improper or faulty plumbing or an air leak on the inlet
side of the pump. The water pump may not prime itself or may lose its
prime when inlet plumbing is not properly installed.

It is possible for cross leaks to occur inside the cooler, permitting
oil to flow into the water or water flow into the oil. Checking
transmission fluid levels at each day$é use will help spot such a hap-
pening, undetectable loss of fluid and/or emulsified fluid.
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Annual Checks

1. PROPELLER AND OUTPUT SHAFT ALIGNMENT: This check should also be
made any time the propeller strikes a heavy object and after any acci~
dent where the bhoat is stopped suddenly. Shaft alignment should also
be checked after the boat has been lifted by a hoist or moved on a
trailer.

2. SHIFT LEVER POSITIONING: The selector controls must position the
shift lever exactly in F, N and R selection positions with the ball
poppet centered in the shift lever hole for each position.

3. BOLT TORQUE: Check all bolts for tightness.

4, COOLER CONNECTIONS: Check water lines, oil lines and connections
for 1leakage. Make sure 1lines are securely fastened to prevent
shifting.

5. CHANGING OIL: A seasonal o0il change is recommended in pleasure
boats. Work boats require more frequent changes. Change 0il any time
the o0il becomes contaminated, changes <c¢olor or becomes rancid
smelling. Automatic transmission fluids (ATF), Type A is recommended
for use.

Daily Checks
1. Check transmission oil level.

2. Check for any signs of o0il leakage in the bellhousing, at gasket
sealing surfaces or at the output shaft oil seal.

3. A quick visual check of the general condition of the equipment may
cause faulty equipment to be detected.

4. Listen for any unusual noises and investigate to determine the
cause of any such noises.

Note: Low engine idle speed can produce drive damper chatter.

Winter Checks

Drain_ water from transmission oil cooler. This will prevent
freezing in cooler climates, and prevent harmful deposits from
collecting.

General Checks

1. Check coupling alignment each time a transmission is replaced in
the boat.
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2. Check shift linkage adjustment to ensuUré that the transmission
shift lever is positioned so that the spring loaded ball enters
the chamfered hole in the side of the shift lever.

3. Connect an oil cooler into the cooler circuit before cranking or
starting the engine. Various cooler circuits have been used and
the correct cooler connections should be found from service
literature prior to makeing the cooler installation.

4. Use a cooler or sufficient size to ensure proper cooling.

5. Check engine rotation and transmission pump setting and the pro-
peller rotation prior to assembling the transmission to engine.

6. Check o0il pressue and temperature when transmission Ffunction
indicates that a problem exist.

7. Use the recommended fluid for f£illing the transmission.

8. Fill the transmission prior to starting the engine.

9. Check 0il level immediately after the engine has been shut off.
10. Use a clean container for handling transmission fluid.

1l1. Replace cooler and lines after a transmission failure, prior to
installing a new or rebuilt transmission.

12. Check fluid level at operating temperature.
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Walter V-Drives

Fiange Alignment - Direct Coupled Models

Install the propeller shaft flange on
to the propeller shaft and tighten the two
clamping bolts on the split hub (none on CHECK
RV-10D). A self-locking set screw is pro- g
vided for the propeller shaft flange. FLANGE _ CHECK
Spot drill the propeller shaft and then 7 iC) -~
securely tighten the set screw. Many good 4 '
installations are ruined by improper shaft e
flange alignment. Accurate alignment will GAGE
ensure a smooth operating drive train and
eliminate many problems that arise due to
misalignment. Final alignment should not
be attempted until the boat has been
allowed to "settle" in the water. After

the engine has been installed, adjust the FLANGE LA
mounts per manufacturer's instructions FLANGE ALIGNMENT

until the pilot diameters of the gear

shaft flange and the ©propeller shaft

flange engage freely. Butt the flange

faces together. Without rotating either flange, check with a feeler
gauge in at least four places as shown in the illustration., If the
maximum feeler gauge that can slip between the flange faces at any
point is .003", the unit is properly aligned. 1If a thicker gauge can
be inserted at any point, the engine must be readjusted until proper
alignment is obtained. Turn the propeller shaft flange 1/4 of a turn
without moving the gear shaft change. Try inserting the .003" feeler
gauge as described above. The gap will not change if the propeller
shaft is straight. If it increases, the shaft or flange is bent and
must be removed and straightened. Rotate the propeller shaft flange
in two more 1/4 turn increments and repeat the procedure. The pilot
diameters must be rechecked to ensure that they still engage freely.
Secure the two flanges together with the heat treated bolts and spe-
cial high collared lockwashers supplied.

Engine Alignment - Independent Models

The engine must be adjusted so that the alignment of the flexible
joint is within 3°*. An accurate steel rule should be used for this
purpose as shown in the illustration. On short installations using a
flexible djoint assembly, the faces of the flexible joint must be
parallel within 1/8". Measure this in at least four places around the
diameter without rotating the assembly. With long installations using
the #36 tubular drive shaft (also on all RV-10D's) the distance from
the #33A spool adapter to the bores in the universal Jjoint which is
welded to the tubular shaft must be measured on both sides of the
joint. Rotate the shaft exactly 1/4 of a turn and measure to the same
joint. The four distances must be equal within 1/8". (Do not measure
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to the joint end that is
on  the spool adapter.

2oy an i S ING ThiS @iStaﬂce Will ?‘EO’C
PO ¢ s vary with misalignment
N Sren san since the joint is

?f'gﬁy.u&ﬂmﬁﬁ bolted and cannot move.)
s 2 e Put the $31A alignment
Kikgﬁﬁi;f gauge on the machined
o ST Thaag diameter of the $24

Tihed C
T = cover and slide it com- E——
G T pletely around. It will _K\>\ [ AR S
D ek CGVES\\ ] indicate how t+he eng ine o @ -.y/_/,’,-‘\‘\\{ IR ATING
S Do s must be moved to center oy /7"‘?5 e
O AL e s the spline shaft in the / AN
!

cil seal. Re~-measure SRR (AR
the joints to see if \\\\\\L;{ ol |
they are still parallel within 1/8". It 1is i

important that both alignments be checked
thoroughly. It is possible for the spline shaft
to be perfectly centered and the flexible joint
to be out more than 3°. Premature failure of the
#26 self-aligning bearing and seals may occur due
to misalignment. The zerk fitting (located on
the cross of the universal joint) should be

greased with a light alemite lubricant. The
above procedure should be repeated after the boat
has been placed in operation. It is possible for SRR

the engine to slightly shift and settle, espe-
cially if it has rubber mounts.

Fiange Alignment - Independent Models

Install the propeller shaft flange on tc the
propeller shaft and tighten the two clamping bolts
on the split hub (none on RV-10)}. A self-locking ///’ FoasTes SCEu
set screw is provided for the propeller shaft @?j
flange. B8pot drill the propeller shaft and secure- @-
ly tighten the set screws. B

All V-drives are supplied with 3~way adjustable I
mounting brackets (2Z~way on the RV-10 and RvV-20)} as H
standard equipment. The brackets must face down=- |
ward as shown in the illustration to properly /
absort propeller thrust. The mounting plates can
be removed and reversed to fit wider engine bed
centers. Before installing the v-drive, loosen all e
the nuts on the mounting brackets and check tc see
that the studs are in the center of the slots. Re-
tighten the nuts. ©Place the V~drive on the engine bed, lining it up
"by eye™ to the propeller shaft flange as closely as possible. Firmly
bolt it down through the holes provided in the mounting plates.
Loosen the locking nuts on the adjusting screws. Slightly loosen the
nuts on the mounting brackets just enough to be able to move the V-
drive.

Many good installations are ruined by improper propeller shaft
flange alignment. Accurate alignment will ensure a smooth operating
drive train and eliminate many problems that arise due to misalign-

- LOOSEN SLIGHTLY TO
ADJUST BRACKETS

T MOUNTING
HOLE
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ment. Final alignment should not be attempted until the boat has been
allowed to "settle™ in the water. Adjust the V-drive until the pilot
diameters of the gear shaft flange and the prepeller shaft flange
engage freely. Butt the flange faces together. Without rotating
either flange, check with a feeler gauge in at least four places as
shown in the illustration. TIf the maximum feeler gauge that can slip
between the flange faces at any point is .003", the unit is properly
aligned. 1If a thicker gauge can be inserted at any point, the V-drive
must be readjusted until proper alignment is obtained.” Turn the pro-
peller shaft flange 1/4 of a turn without moving the gear shaft
flange. Try inserting the .003" feeler gauge as described above. The
gap will not change if the propeller shaft is straight. If it
increases, the shaft or flange is bent and must be removed and
straightened. Rotate the propeller shaft flange in two more 1/4 turn
increments and repeat the procedure. The pilot diameters must be
rechecked to ensure that they still engage freely. Tighten the nuts
on the mounting brackets and the locking nuts on the adjusting screws.
Remove the set screws from the brackets (none on RV-10 or RV-20}, spot
drill and securely tighten. Recheck the flange alignment to make sure
the V-drive did not move out of alignment. Secure the two flanges
together with the heat treated bolts and special high collared lock-
washers supplied.

> ~ADJUSTING SCREW
//%/ LOCKING NUT

OSEN SLIGHTLY
TO ADJUST
BRACKETS

GEAR syAFT ;
FLANGE CHECK

MOUNTING

-SET SCREW

FLANGE CLAMPING
B0 MOUNTING PLATE

FLANGE ALIGNMENT
RY-30, RV-40 & RVv-48

Water and Switch Connections

Hook up the water lines to the two pipe connections on the V-drive
{intake and exhaust lines are interchangeable). Generally, one line
from the seacock to the V-drive and another from the V-drive to the
intake of the engine water circulating pump are utilized. In some
cases, scuppers through the hull are connected to and from the V-drive
to provide independent water-cocling and are actuated by the movement
of the water, With closed cooling systems, the V-drive should be
incorporated into the system between the cooler and the suction side
of the water pump. Proper operating temperatures are from 140° to
180°F, although safe opeérating temperatures may be as high as 210°F.
On the models equipped with an oil circulating pump, the #$#49 oil
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pressure drop switch and the 12 volt #49a warning light should be
hooked up per the wiring diagram. The switch may be grounded to any
part of the V-drive or engine (either terminal may be used for the
ground) .

Ol Fill

Pull out the #21 o0il level gauge.
Unscrew the #12 breather cap and fill the P
V-drive with SAE #30 motor oil through the AR O R oaan
#12A breather elbow. On the RV-10 only, wr O, LEVEL
the o0il may be added by removing the plug ‘ o ! A
in the #6D top cover. See table below for ' > -
approximate o0il capacities. The amount
varies with the angle of installation.
The oil level should be checked with the
0il level gauge fully inserted in the
unit. The proper level is between the "H"
and "L" marks on the gauge. Add a 2 ounce
tube of Molykote (molybdenum disulfide),
which is supplied@ with each V-drive for ﬁugﬁﬂ%R WATER LINE
extra lubrication and break-in. It provi- 5{QWRWWN
des protection against scoring or galling
of gears, bearings and other moving parts.

Additional Molykote after break-in is not required. Reinstall the
breather cap. The o0il level should be rechecked after the unit has
been run and allowed to sit for about a minute. Add oil if necessary.

Ol FiLL —

RV-10 RV-20 RV~30 RV~40 RV~-48

0il capacity 1 pint 2 pints 3 pints 4 pints 4 pints
(ApPpProx.)

Deater Preparation

The propeller shaft and engine alignment must be checked and
corrected, 1f necessary, before the boat is delivered. Final align-
ment should not be attempted until the boat is allowed to "settle" in
the water. The oil level must be checked and oil added if required.
While the boat is being run, the water connections should be checked
for leaks. The oil pressure drop switch and warning light (if the
V drive is equipped with an oil circulating pump) should be checked
for proper operation. Do not transport the boat with the propeller
shaft coupling connected. Damage to the shaft, shaft log and v-drive
can result.
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Operation

A pressure drop warning light is
mounted on the instrument panel on
V-drives equipped with an o0il cir-

3 ] . . WATER LINE —
culating pump. The warning light will ;E%gg‘\ INE—
stay on until the boat gets under way CEME

and the engine speed increases to suf-
ficient RPM for the pump to maintain
pressure. This normally occurs at
approximately 1200 RPM, but the actual
speed may vary by as much as 400 RPM.
Extended cruising at low RPM, such as
when trolling, is not harmful to the
v-drive, even though the warning light
may stay lit. Normal operation is
between 6 to 12 PSI. The light will
go on when the o0il pressure drops

below 2 PSI. Loss of oil and/or a0 mese
insufficient o0il level are the major BROP SwiTCH
causes of pressure drop. The oil

level should immediately be restored,
and while running the boat, the unit should be checked for leaks. If
the o0il level is normal and the light stays lit when the boat reaches
normal cruising speed, the wiring should be checked for loose and/or
corroded connections. If the wiring is correct and the light remains
1it, the $#49 pressure drop switch, which is mounted on the side of the
V~drive {(see illustration), should be checked for proper operation.
The switch can easily be removed and an accurate oil pressure gauge
installed in its place. If the pressure is normal, the switch should
be replaced. If the pressure is below normal, the oil lines should be
checked for blockage. The pump should be inspected and replaced if
necessary. The pump is standard on the RV-48 and an optional feature
on other models ({not available on the RV-10).

The oil level should be checked several times during the season,
especially on V-drives whitout pumps (see OIL FILL).

A clatter or rattle in the V-drive at low RPM is due to the over-
riding of the propeller during the compression stroke of the engine.
Although annoying, it is not harmful. It may be reduced by adjusting
the idle speed and/or tuning up the engine for smoother operation.

Maintenance

1. OIL CHANGE AND JOINT LUBE

After the first 100 hours of operation and every season and/or
500 hours thereafter, the oil should be changed. Run the boat to warm
up the V-drive to operating temperature. Turn off the engine. Remove
the plug in the #6B bottom cover that is opposite the #43S oil
strainer. Reinstall after draining. Disconnect the oil hose leading
from the #4358 strainer (leave the elbow on the strainer). Unscrew the
strainer and clean the outside surface. Reinstall the strainer and
reconnect the oil hose. Unscrew the two #22 magnetic plugs that are
located on diagonally opposite corners of the #1C main housing.
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The plugs can be checked to see if
they are magnetic only after removal.
Touch the inside face with a metallic \

] A TenoaRs oy M .
object, such as a screwdriver. Clean WUMMW“¥§£L~\%»
‘S?;_

them and reinstall. Usually, there . /A;?
DHELONNECT ; L V £ )
\ J G DRi

are four plugs in the bottom part of ot mmont ¢ ks
COVER

ML ARENG sy,
T i e

the main housing. Only two of these LavEs e oL of

are magnetic. The other twc need not 1

be removed (see illustration). Refill QEQg
with SAE 30 motor oil to the proper LEAVE E1B0w I
level (see INSTALLATION - OIL FILL). o S Lo maaene e
The Zerk fitting on the external uni- AP oAy GrReTTE
versal joint should be greased with a
light alemite lubricant (see ENGINE

ALIGNMENT) .

2. WATER DRAIN

For protection from freezing during winter lay-up, remove the
small pipe plugs (located diagonally opposite) on the front and back
of the housing marked "Water Drain" (see illutration). On the RV-1l0
only, one of the water lines going into the #6 water~cooled bottom
cover must be disconnected to drain the water.

3. FLANGE AND ENGINE REALIGNMENT

When the boat is launched after being in drydock, the line~up of
the V-drive to the propeller shaft flange and the engine to the V-
drive should be rechecked and corrected if necessary. Some engines
with rubber mounts may sag and must be raised with adjustments or
shims for proper alignment (see “Flange Alignment"™ and “Engine
Alignment™).
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ENGINE TROUBLESHOOTING

Introduction

The tables which follow indicate troubleshooting procedures based upon certain problem indicators, the
probable causes of the problems, and the recommendations to overcome these problems.

Note that the engine's control system (electrical system) is protected by a 20-Ampere manual reset circuit
breaker focated on the rear lifting bracket.

Probl Pr } Verification/Rem

Key switch ON 1. Battery QFF. 1. Turn Battery ON.
but no panel or
test function.

2. 20 Amp circuit 2. Reset the breaker by
breaker is tripped. pushing in the button.
3. Loose battery 3. Check the + connection
cable connection. to the starter and the -
connection to the ground

stud on the bell housing.

PREHEAT switch is de- 1. Fauity solenoid, 1. Connection for 12 voits at
pressed:; no preheat connections or switch. S terminal of the solenoid is.
solenoid activation: faulty.

no electric fuel pump or

alternator excitation. 1. Check the preheat switch.

2. Faulty connection or 2. Check for 12 volts at the
tripped 10 Amp breaker 10 Amp breaker. Check
onthe I terminal onthe for 12 volts at fuel lift pump
preheat solenoid. and at the R terminal on the

alternator when the preheat
button is pushed.
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Problem Probable Cause
START switch is de- 1. Connection to starter
pressed: no starter solenoid faulty.
engagement.

2, Faulty START switch.

3. Faulty solenoid.

F~9

. Loose battery
connection.

[4)]

. Low batteties.

Yerification/Remedy

. Check connection § at the

starter sclenoid for 12 volts
with the swiich depressed.

. Check switch with an

ohmmeter.

. Twelve volts is present

at the § terminal of the
starter solenoid.

. Check battery connections

at hoth the + and - ground.

. Check battery charge state.

Low voltage at the solenoid's
8 terminal with no activation.

Engine cranks, . Shut-off valve at
but does not start. fuel tank.

—

N

. Faulty fueling system.

L]

. Airis in the fuel
syster.

£

. Fuel pump is not
operating.

5. Fuel filters are clogged.

. Return shut-off valve to

its ON position. Now bleed
the fue! system,

. Check for fuel

to engine,

. Bleed the fuel system.

Locate the leak and correct
it.

. Check pump operation,

Check for 12-Volts at pump.

. Clean/replace filtars.

Failure ta stop.

—

. Mechanical Run
linkage is
disconnected.
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. Stop engine by man-

ually moving the

RUN linkage to STOP.
That failing,

shut OFF fuel and air.
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Probl Probable C Verification/R |
Engine Stops. 1. Fuel starvation. 1. Check to see that the
Fuel shut-off is turned shut-off valve at the
OFF. fuel tank is ON.
2. Fuel pump is 2. Inspect the fuel pump for
inoperative. 12 volt and to see if it is
pumping.
3. Water is in the 3. Pump water out of the
fuet. bottom of the fuel tank(s),

change the fuel filters, and
bleed the fuel system.

4. Exhaust system is 4. Check exhaust system for
restricted. some type of biockage
such as carbon buildup at
the exhaust elbow. Check
for a fault in the muffler.
Check for a collapsed
exhaust hose.

Battery runs down. 1. Alternator output 1. Check drive beit tension.
is low. Perform an output check
with a voitmeter at the B +
terminal on the alternator.

2. Faulity alternator, 2. Voltage leak through
the alternator when not
operating.

3. Bad battery 3. Connections are corroded
connections. or loose at the battery orfand

at the engine.
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MAINTENANCE AND ADJUSTMENTS
Introduction
This section contains a scheduled preventive maintenance program and several adjustment procedures the
owner/operator can perform without the benefit of sophisticated and expensive tools and instruments.
Preventive Maintenance
Perform the preventive maintenance in accordance with the schedules listed in the following paragraphs.
Adherence to these schedules will ensure the equipment is maintained in the best possible condition and
that it will perform to expectations. Those items marked by an asterisk (*) are recommended to be per-
formed by an authorized dealer ot distributor.
Daily (before each use)

1. Check the oll sump level. Maintain the ol level at or near upper level mark on dipstick.

2. Check the coolant level in the plastic recovery tank. Maintain this level at or above the level marked
ADD.

3. Check the transmission’s lubricant level, and add additional lubricant as needed.

4. Visually inspect the unit; check for loose belts, chafed or broken wires, loose brackets and fittings,
damaged hoses, loose clamps, and other equipment not properly secured. This check should include
the propeller shaft coupling to the transmission’s output flange.

5. Check the fuel supply. Fill tank(s) with a good grade of No. 2 diesel fuel, ¥ required.

6. Check the primary filter/water separator. Drain and service as required. (A primary filter/water separator
is optional, but strongly recommended.)

7. Check the engine’s gauges or lights for proper oil pressure, operating temperature, and starting bat-
tery charging voltage once the engine is operating.

8. Check the alternator’s output gauge (if installed) for proper DC voltage.

g. Check to make sure the propeller shaft is securely connected to the transmission coupling,

Monthiy

Check the condition of the zinc anode in the heat exchanger's sea water circuit. Clean or replace the anode,
as required. Keep the area inside the heat exchanger clean of zinc anode debris.
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Servicing After Initial 50 Hours of Operation

1. Change the engine’s lubrication oil and ol filter.

2. Replace the fuel filter element in the electric fuel Iift pump and in the engine-mounted secondary fuel fil-
ter. Change the fuel filter element and clean the optional filter/water sedimentor, if a separator has been
installed, and if the model type permits cleaning.

*3. Torque the cylinder head bolts.
*4, Adjust valve clearances.

&. Adjust the alternator and water pump drive belt tension, if required.

6. Lubricate the throttle, the RUN linkage cable, and the transmisslon’s remote control cable.

7. Change the transmission’s oil.

8. Adjusts the engine’s idle speed as needed.

9. Check to make sure the propeller shaft is securely connected to the transmission coupling.

Servicing After Every 100 Hours of Operation
1. Change the engine’s lubrication il and oil filter.
2. Adjust the alternator and water pump drive belf tension, if required.

3. Check the transmission fiuid or olf level.

Servicing After Every 250 Hours of Operation

1. Replace the fuel filter elements in the electric fuel lift pump and in the engine-mounted secondary fuel
filter.

2. Change the transmission's ofl.

Servicing After Every 500 Hours of Operation
*1. Torque the cylinder head bolts.
*2. Adjust the valve clearances.
3. Drain, flush, and refill the fresh water cooling system. The illustration on pages 6 to 11 show the heat
exchanger and the zinc anode location. The drain plug for the fresh water system Is next to the zinc

anode.

*4. Check the condition of the starter motor drive pinion; lubricate the pinion.
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5. Check the resistance of the glow plugs. (.4 to .6 ohms)

6. Check the sea water pump for internal wear. Examine the pump’s cover, cam, and internal housing.
Replace worn parts as needed. Check for leaks and repair as needed.

NOTE: ltems highlighted by an asterisk (*) should be performed by a competent mechanic.

Servicing After Every 800 Hours of Operation
*1. Remove and check fuel injectors.
Injector spray pressure:

1991 psi -+ 140 psi
(140 kg/cm® + 10 kg/em?)

Lz

Eliminate undesirable injection conditions including POCR
after dripping.

*2. Check the engine’s compression pressure.
Remove each glow plug and check each
cylinder’s compression pressure. The engine's

GOOD
cranking speed is at 280 rpm.
Standard Minimum
455 psi 369.7 psi

(32 kglem®) (26 kg/cm?) (Maximum difference between cylinders: 35.5 psi (2.5 kgfcm2)
*3. Check the battery-charging alternator for proper operation.

*4. Check the tightness of bolts, nuts, and clamps.

Servicing After Every 1000 Hours of Operation

1. Remove, clean, and pressure test the primary heat exchanger. (A local automotive radiator shop stould
be able to clean and test the heat exchanger.)

NOTE: Operating in silty and/or tropical waters may require that a heat exchanger cleaning
be performed more often than every 1000 hours.

*2. Check the injection pump’s timing.
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Torguing Cylinder Head Bolts (W 35B THREE Engine)

Tightenthe cylinder head bolts accordingto the
sequence shown in the ilfustration shown to the
right. Make sure the engine is cold when this is
done. Before applying the specified torque to
the bolt, loosen it 1/4 to 1/2 of a turn and then
apply the torque. Follow this procedure ac-
cording to the numbered sequence shown in
the illustration to the right.

Bolts # 4,5,6,7,8,9,10 and 11 are tightened be-
tween 79.5 to 86.8 [b-ft (11 to 12 kg-m).

Bolts # 1,2 and 3 are tightened between 50.6 to
57.8 Ib-t (7 to 8 kg-m).

FROKT OF ERGIHE
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Torquing Cylinder Head Boits (W 38B FOUR and W 428 FOUR Engine)

Tighten the cylinder head bolts according to
the sequence shown in the illustration shown
to the right. Make sure the engine is cold when
this is done. Before applying the specified
torque to the bolt, loosen it 1/4 to 1/2 of a turn
and then apply the torque. Follow this proce-
dure according to the numbered sequence
shown in the illustration to the right.

Bolts # 4,5,6,7,8,9,10 and 11 are tightened be-
tween 73.5 to 86.8 Ib-ft {11 to 12 kg-m).

Boits # 1,2 and 3 are tightened between 50.6
to 57.8 Ib-ft (7 to 8 kg-m).

Oo O O O

9 7 5 11
10 ] 13 g
O 'e) O '®)

O 2 O1 Oa%

FRONT OF ENGINE
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OO O O O O
12 6 1 5 11
14 8 2 7 13
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Valve Clearance Adjustment {WW 35B THREE Engine)
CAUTICON

Adjust the valve clearance when the
engine is cold. Valves are adjusted by TDC MARK ( Cylinder No.1)
cylinder in the firing order of the en-
gine.

INJECTION
TIMING
MARK (23°)

Tighten the cylinder head bolts to the
specified torque before adjusting the
valves. (See page 85.)

1. Pull off the air breather pipe fromthe rock- tpr Marx
er cover, and take off the rocker cover (¢ ylinder
boits and the rocker cover. No. )

2. Adjust the valve clearances at TDC (Top
. TDC MARK
Dead Center) for each cylinder when they .
' X (Cylinder Ho.2)
are on their compression stroke {see
below). Remember the engine’s firing
order is 1-3-2. You may find that turning the engine's crankshaft is more easily accomplished when the
angine’s glow plugs are removed before the crankshaft is rotated.

A_ Align the timing mark on the gear case with the timing mark on the crankshaft pulley indicated for
cylinder No. 1 (the one next to the three injection timing marks). In this position, the No. 1 cylinder is
at its top Timing Mark while dead center on its compression stroke. Check both intake and exhaust
valve clearances for this cylinder. If the valves have no specified clearance, adjust by means of the ad-
justing screws. Remember to align the timing marks properly; if not, the valve may be pushed up by
the piston, depending on the position of the cam lobe. Be sure to check the valves for this cylinder -
they both should be closed.

B. Next the No. 3 cylinder: Turn the crankshaft clockwise 240° so the TDC mark for the No. 3 cylinder, on
the front crankshaft pulley, is approximately
at the position shown in the illustration above.

Now adjust the intake and exhaust valves for

cylinder No. 3. Be sure to check the valves

for this cyiinder - they both should be closed. RDJUST VALVES YO 0.010 INCHES
(0.25 MM)

C. Last isthe No. 2 cylinder: Turn the crankshaft
clockwise another 240° to position the TDC
mark on the crankshaft pulley approximately
at the position shown in the illustration shown
above. Now adjust the Intake and exhaust
valves for cylinder No. 2. Be sure to check
the valves for this cylinder - they both should
be closed.

Adjust each valve's clearance by inserting 2 0.010
inch (0.25 mm) feeler gauge between the rocker
arm and the vaive stem.
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Valve Clearance Adjustment (W 388 FOUR and W 42B FOUR Engines)

CAUTION
Adjust the valve clearance when the
engine is cold. :
\ TDC MARK Position for

Tighten the cylinder head bolts to the Y g‘f 1 :1[ nde ;3 4
specified torque before adjusting the ™~ ! 0.1 an
valves. (See page 85.)

INJECTION

TIMING

1. Pull off the air breather pipe from the rock-
er cover, and take off the rocker cover
bolts and the rocker cover.

MARX (237)

ARTATIER
Pt ¥

2. Adjust the valve clearances at TDC (Top IDC MARK
Dead Center) for each cylinderwhenthey p,cition for
are on their compression stroke. Remem- cyiinders
berthe engine’s firing orderis 1-3-4-2. The No.2 and 3 CRANKSHAFT
engine’s valves must be adjusted in this PULLEY
order while the valves are closed. You
may find that turning the engine’s
crankshaft is more easily accomplished
when the engine’s glow plugs are
removed before the crankshaft is rotated.

A. Rotate the engine in the normal direction of rotation placing the No. 1 cylinder at the top of its compres-
sion stroke. The TDC mark on the crankshaft pulley should be in line with the pointer on the front of the
gear case cover, and the valves for the No. 1 cylinder should be closed. Now adjust the intake and ex-
haust valves for cylinder No. 1.

B. After adjusting the valves for cylinder No. 1, rotate the front crankshaft pulley clockwise 180° so the TDC
mark on the pulley is positioned approximately in the position shown in the lllustration shown above for
cylinder No. 3. Now adjust the intake and
exhaust valves for cylinder No. 3.

C. Rotate the crankshaft pulley clockwise

another 180° and adjust the valve clearances ADJUST VALVES T@ 0.010 INCHES
for the intake and exhaust valves for cylinder (0.25 MM)
No. 4.

D. Rotate the crankshaft pulley clockwise
another 180° and adjust the valve clearances
for the intake and exhaust valves for cylinder
No. 2.

Adjust each valve's clearance by inserting a 0.010
inch (0.25 mm) feeler gauge between the rocker
arm and the valve stem.
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Injection Pump Timing Adjustment (Spill Timing)

If your engine’s fuel injection timing is not propery adjusted, the engine will not operate property and will be
difficuit to start. Have the injection pump delivery rate checked by a well-established fuet injection shop. Ad-
just the injection timing as follows:

NOTE: The fuel shut-off lever must be in the RUN position while making the adjustment or no
fuel will flow from the fuet injection pump.

Refer to the lllustration below when servicing the fuel injection pump. First remove the high-pressure fuel
line from between the No. 1 injector and the No. 1 fuel delivery valve holder. Remove the No. 1 fuel delivery
valve holder and remove the delivery valve spring beneath the holder. Reinstali only the delivery valve holder
and re-attach the high pressure fuel line to the delivery holder. Attach it so that the end that would connect
to the fuel injector is pointing away from the engine. Fuel will flow from this line during the timing check.

BELIVERY VALVE HOLDER

Rotate the engine’s crankshatft in its
normal direction of rotation to posi-
tion piston No. 1 at the beginning of
its compression stroke

DELIVERY VALVE SPRING

"It
Move the throttlelever to its full open
position and operate the electric lift -,
pump. Slowly rotate the crankshaft -
ciockwise (as viewed from the
front), catching the fuel from the No. BARREL

1 fuel line, until the instant the fuel
completaly stops flowing (no drips).
At this instant, the 23° BTDC timing PLUKGER
mark on the crankshaft pulley CONTROL
shouid be directly aligned with the PINION
timing indicator on the front of the

gear case (refer to the Hlustrations

on pages 86 and 87)' | PLUNGER SPRIKG y

CONTROL RACK

LN

If the specified injection timing (23° BTDC) cannot be attained, adjust the timing by increasing or decreas-
ing the thickness of shim material under the injection pump’s mounting flange to change the injection timing
point. Changing the shim thickness by 0.004 inch {(0.01mm) changes the injection timing by approximately
ohe degree. To advance thetiming, decrease the shim thickness, as required. To retard the timing, increase
the shim thickness, as required. Refer to your engine’s Parts List for shim part numbers.
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LAY-UP AND RECOMMISSIONING

General

Many owners rely on their boatyards 1o prepare their craft, including engines and generators, for lay-up
during the off-season or for long periods of inactivity. Others prefer to accomplish lay-up preparation them-
selves.

The procedures which follow will allow you to perform your own lay-up and recommissioning, or to use as
a checlk list If others do the procedures.

These procedures should afford your engine protection during a fay-up and also help familiarize you with
the malntenance needs of your engine.

If vou have any questions regarding lay-up procedures, call your local servicing dealer; he will be more than
willing to provide assistance.

Propeller Shaft Coupling

The transmission and propsiter half couplings should always be opened up and the bolts removed when-
aver the boat is hauled out of the water or moved from land to water, and during storage in a cradle. The
flexibility of the boat often puts a severe strain on the propelier shaft or coupling, or both, while the boat is
iaken out or pul in the water. In some cases, the shafi has actually been bent by these strains. This does
not apply to small boats that are hauled out of the water when not in use, unless they have been dry for a
congiderable pericd of time.

Fresh Waier Cooling Bystem

A 50-50 solution of antifreeze and fresh water is recommended for use in the fresh water cooling system at
all times. This solution may require a higher concentration of antifreeze, depending on the area’s winter
climate. Check the solution 1o make sure the antifreeze protection is adequate.

Sheuld more antlfreere be neaded, draln an appropriate amount from the engine block and add a more con-
centrated mbdure. Operate the engine 1o ensure a complete circulation and mixture of the antifreeze con-
centration throughout the cooling system. MNow recheck the aniifreeze solution’s sirength.

Engine Lubrication System

With the engine warm, drain all the lubricating oit from the oif sump. Remove and replace the oil filter. (Place
some paper towels and a plastic bag around the fiter to catch the oll during its removal.)

When installing the new oil filter, be sure to apply a small amount of oil on the rubber sealing gasket at the
hase of the filter. Fill the sump with the correct amount of oif for your engine. (Refer to the"SYSTEM
SPECIFICATIONS" section of this manusal, page 13 for the W 358, page 16 for the W 388, and page 19 for
the W 428} Use an ol with an AP! specification of CC or CD. Run the engine and check for proper off pres-
sure and make sure thers are no leaks.
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CAUTION

Do not leave the engine’s old lubricating oil in the sump over the lay-up period. Lubricating
oil and combustion deposits combine to produce harmful chemicals which can reduce the
life of your engine’s internal parts.

Transmission Lubrication System

Fill the transmission completely fulf of the same oil that was use during its operating season. DO NOT mix
grades of oil. Fifling the transmission immerses the transmission’s internal components in oil which protects
them agalnst corrosion during the lay-up period.

Fuel System

Top off your fuel tanks with No. 2 diesel fuel. Fuel additives should be added at this time to control algae
and condition the fuel. Care should be taken that the additives used are compatible with the primary fil-
ter/water separator used in the system. Change the element in your primary fuel filter/water separator, if the
fuel system contains one, and clean the separator sediment howi.

Change the fuel filter elements on the engine and bleed the fuel system, as needed. Start the engine and
allow it to run for 5 - 10 minutes to make sure no air is left in the fuel system. Check for any leaks that may
have been created in the fuel system during this servicing, correcting them as needed.

Sea Water Circuit

Close the through-hull sea cock. Remove the sea water intake hose from the sea cock. Place the end of
this hose into a 5-gallon bucket of clean fresh water. Before starting the engine, check the zinc anode found
in the primary heat exchanger on the engine and clean or replace it as required, and also clean any zinc
debris from inside the heat exchanger where the zinc anode is located. Clean the sea strainer, if one is in-
stalled in the inside of the hull.

Start the engine and allow the sea water pump to draw fresh water through the system. When the bucket
is empty, stop the engine and refill the bucket with an antifreeze solution slightly stronger than needed for
winter freeze protection in your area.

Start the engine and allow all of this mixture to be drawn through the sea water system. Once the bucket
is empty, stop the engine. This antifreeze mixture should protect the sea water circuit from freezing during
the winter lay-up, as well as providing corrosion protection.

Remove the impeller from your sea water pump (some antifreeze mixture will accompany it, so catch it in a

bucket). Examine the impeller. Acquire a replacement, if needed, and a cover gasket. Do not replace the
impeller (into the pump) until recommissioning, but replace the cover and gasket.
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intake Manifold and Through-Hull Exhaust

Place a ciean cloth, lightly soaked in fubricating o, in the opening of the intake manifold to block the open-
ing. Do not shove the cloth out of sight. {If it is not visible at recommissioning, and an attempt is made to
start the engine, you may need the assistance of a servicing dealer.) Make a note to remove the cloth prior
to start-up. The through-hull exhaust part can be blocked In the same manner,

Starter Motor

Lubrication and cleaning of the starter drive pinion is advisable, If access to the starter permits its easy
removal. Make sure the battery connections are shut off before attempting to remove the starter. Take care
in property replacing any electrical connections removed from the starter.

Cylinder Lubrication

It is not necessary to remove the fuel injectors from the cylinder head to squirt light Iubricating oil into the
cylinders for the few raonths of normal lay-up. Howevar, if you anticipate a longer lay-up period (12 months
or more}, we recommended that this procedure be performed. The light oil in the cylinders will prevent the
pistons rings from sticking to the cylinder walls. Make sure you have replacements for the injector and return
line sealing washers.

Spares

Lay-up time provides a good opportunity to inspeact your Westerbeke engine to see if external items such
as drive belfs or coolant hosas need replacement. Check your basic spares kit and order items not on hand,
or replace those items used during the lav-up, such as filters and zinc ancdes.

Batteries

If batteries are to be left on board during the lay-up period, make sure they are fully charged, and will remain
that way, t¢ prevent them from freezing. [If there exists any doubt that the batteries will not remain fully
charged, or that they will be subjected to severe environmental conditions, remove the batteries and store
them in a warmer, more compatible environment.

Recommissioning

The recommissioning of your Westerbeke engine afier a seasonal lay-up generally follows the same proce-
duraes as those presented in the "PREFPARATIONS FOR STARTING" section, page 33, regarding preparation
for starting and normal starts. However, some of the lay-up procedures will need to be counteracted before
starting the englne.

1. Hemove the oli-soaked cioths from the intake manifold and from the through-hull exhaust por.
2. Remove the sea water pump cover ang gasket and discard the old gasket. Install the sea water pump

impeller removed during lay-up (or a replacement, if required). Instalf the sea water pump cover with a
new cover gasket.
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3. Drainthe transmission of all oil. Fill the transmission to the proper level with the correct type of oil specified
in your engine's "SYSTEM SPECIFICATIONS" section of this manual.

WARNING

Wear rubber gloves, a rubber apron, and eye protection when servicing batteries.

Lead acid batteries emit hydrogen, a highly-explosive gas, which can be ignited by electrical
arcing or a lighted cigarette, cigar, or pipe. Do not smoke or allow an open flame near the
battery being serviced. Shut off all electrical equipment in the vicinity to prevent electrical ar-
cing during servicing.

3. Reinstall the batteries that were removed during the lay-up, and reconnect the battery cables, making
sure the terminals are clean and that the connections are tight. Check to make sure that the batteries are
fully-charged.

4. Check the condition of the zinc anode in the sea water circuit and clean or replace the anode as needed.
Note that it is not necessary to flush the antifreeze/fresh water solution from the sea water coolant sys-

tem. When the engine is put into operation, the system will self-flush in a short period of time with no ad-
verse affects.

5. Start the engine in accordance with procedures in the "PREPARATIONS FOR STARTING" section of this
manual, page 33.
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TABLE OF STANDARD HARDWARE TIGHTENING TORQUES

Unless stated otherwise for a specific assembly, use the following torque values when tightening standard

hardware.
Pitch b-it kg-m
Grade 4T
6mm boit head/nut 1 29- 5.1 0.4- 07
8mim bolt head/nut 1.25 72- 116 i0-16
10rmm bolt head/nut i.25 13.7- 22.4 1.9- 3.1
10mm bolt head/nut 15 130- 21.7 1.8- 3.0
12mm bolt head/nut 1.25 {ISO) 253 - 39.8 35-55
12rmm bolt head/nut 1.5 25.3- 39.8 35- 55
12mm bolt head/nut 1.75 21.7- 36.2 3.0- 50
13mm bolt head/nut 1.5 32.5- 50.6 45- 7.0
14mm bolt head/nut 1.5 36.2- 579 50- 8.0
14mm bolt head/nut 2 34.0 - 55.7 4.7 - 1.7
16mm bolt head/nut 1.5 54.2- 79.6 - 75-110
16mm bolt head/nut 2 51.4- 76.7 7.1-10.6
Grade 67
6mm bolt head/nut 1 43- 65 0.6- 0.9
B8mm bolt head/nut 1.25 10.8- 15.9 15- 22
10mm bolt head/nut 1.25 21.7- 325 3.0- 45
10mm bolt head/nut 1.5 195- 304 27- 42
12mm boft head/nut 1.25 (1IS0O) 36.2- 57.9 50- B0
12mim bolt head/nut 1.5 36.2- 50.6 50- 7.0
12rmim bolt head/nut 1.75 34.7- 49.2 4.8- 6.8
Grade 77, 87 and 8.8
8mim boit head/nut 1 58- B.7 0.8-1.2
g8mm boit head/nut 1.26 14.5- 21.7 20- 30
10 bolt head/nut 1.25 289- 39.8 40- 55
10mm bolt head/nut 1.5 26.8- 376 3.7-52
12mm bolt head/nut 1.25 (150) 54.2- 759 7.5-105
12mm boit head/nut 1.5 50.6 - 65.1 7.0- 90
12mm bolt head/nut 1.75 434 - 61.5 60- 85
13mm boit head/nut 1.5 .67.9- B6.8 8.0-12.0
14mm bolt head/nut 15 72.3-1085 10.0 -15.0
14mm baolt head/nut 2 68.7 -101.3 85-14.0
16mm bolt head/nut 1.5 108.5 - 166.4 15.0-23.0
16mm bolt head/nut 2 101.3 - 159.1 14.0-22.0
Grade 5 capscrew
1/4 UNC g - 11 1.2- 15
1/4 UNF 11 - 13 15-18
5/16 UNC 18 - 20 25-28
5/16 LINF 21 - 23 29- 3.2
3/8 UNC 28 - 33 3.7- 46
3/8 UNF 306 - 35 41- 4.8
7/16 UNC 44 - 49 6.1- 6.8
7716 UNF 50 - b5 8.9- 786
1/2 UNC 68 - 73 9.4 -10.1
/2 UNF 73 - 80 10.1 -11.1
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TORQUE SPECIFICATIONS

Lb-ft Kg-m
Cylinder head boit M10} 50.7-57.9 7.0-8.0
M12) 79.6 - 86.8 11.0-120

(See the " Torquing Cylinder Head Bolts" section of this manual on page 85.)

Crankshaft pulley nut 108.5 - 180.8 20.0-25.0
Main bearing cap bolt 36.2-434 50-5.5
Connecting rod cap nut 23.1-25.3 32-35
Flywheel bolt - with separate washers 83.2-90.4 11.5-125
Flywheel bolt - washer attached 95.0-100.0 13.0-14.0
Oil pan drain plug 36.2-43.4 5.0-6.0
Oil filter 8.0-94 1.1-1.3
(or tighten firmly by hand)
Delivery valve holder (injectioﬁ pump) 289-36.2 4.0-50
Nozzle mounting bolt 10.8 - 14.5 1.5-2.0
Nozzle holder and retaining nut 43.4-57.9 6.0-8.0
Glow plug 10.8-14.5 1.5-2.0

* NOTE: M8 indicates Metric, 8 mm thread diameter
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SPARE PARTS

Since a possibility exists in which the engine may need to be serviced at sea or while in a port other than
your hore port, certain spare parts should be kept on board to help minimize delays in your voyage. Please
refer to your engine’s Parts List for part numbers when ordering spare parts.
Listed below are those spare parts that should be carried on board at all times.

1. An Impelter Kit

2. A Fuet System hardware Kit

3. An Electric Fuel Lift Pump Filter and a Secondary Fuel Filter.

4, An Alternator/Sea Water Pump Belt

5. Hose Clamps

8. A Spare Oii Filter with a Spare Quart of Diesel Service Engine Oil along with a Quart of Transmission

Oif and a Gallon of Premixed Antifreeze.

Other parts, whose life expectancy cannot be accurately predetermined, should be carried on beard (in ad-
dition to those listed above) especially if the vessel is to be taken on long ocean voyages. These parts are
listed below.

1. Fuet Injeciors

2. Glow Plugs

3. Codling System Hoses

4, An Alternator

5. A Starter

6. A 20 Amp DC Circuit Breaker

7. An Electric Fuef Lift Fump

8. A Sea Water Pump or 2 Major Overhaul Kit {the pump’s part number is found on the cover of the pump).

8. Battery Terminal Connectors
The spare paris listed directly above are those we recommend be carried on board during long ocean
voyages. You may wish to ask other boat owners who have similar crafts and who have completed long
ocean voyages as to what spare parts they carried on board and what parts were needed at specific times
of the voyage. From the list provided directly above and from these inquiries, you can determine what spare

parts may be needed. In addition, if you are planning a long ocean voyage, consuit your local Westerbeke
dealer for a listing of the Westerbeke dealers located on your route.

) 85 Westerbeke Diesel Engines
Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596




| "Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

INDEX
A
Adjustment, INJection PUMD TIMING .........o...ueeeveieeniereeeeeeessessosee e oo eeoeoeeoeeeeee 88
ADJUSTMENTS, MAINTENANCE AND .....couuiniereeeemruvemsmsesnoseseeeeseseossessseseseeee oo B2
Adjustment, Valve Ciearance (W 858 THREE ENGING) ...uvvuuereroeeeeerorreeeseene oo 86
Adjustment, Valve Clearance (W 38B FOUR and W 42B FOUR ENgines) .....ccccoevuiveieiveees e, 87
ADMIFAIS PANGL.........ooieitt sttt eesr e oo eeooeeeeee oo 37
Admirals Panel Control Circuit DC Wiring Diagram # 86844 ...........coooooooooooo 50 and 51
Alignment of the Engine (INStallation ChECKS)..............ceveveeeeeresresseseees oo 24
L e SO 46
Alternator and Water PUmp Dfive Belt TeNSION .....vc.uvveceeeeeeeer oo 55
ANTIFREEZE CONCENTRATION DATA .......ocooemmimeinsisiseieereeseoeeeeereeseosssseseseesee oo oeoeooeoeoeeeeeooeeeooooeo 53
AULOMAHC AlAITN BYSIBMN ...cv.irrivveeio et ses st cesesas e reeses e es e oo oo eee oo 31
B
Batteries {Lay-up and RECOMMISSIONING).........cc.ovwevreeeecrrrerreeeeessseseceeomssesssssessess oo eoe oo 91
Battery SPeCHiCAtION. ... iuimimiicicecr e e esseneer st eeee oo 46
Belt Tension, Alternator and Water PUMP DIVB.....covvtocecteceritie oo e s 55
Bolts, Engine (INStAllation CRECKS) ... eeeeeseesmessssssssssseses oo soeoeoeeoeoeeooeoe 23
Balts, Torquing Cylinder Head (W 35B THREE ENGING} ...vvnveicecrcrmsenes e neee e 85
Bolts, Torquing Cylinder Head (W 38B FOUR and W 42B FOUR ENgines).......cococveverecvn e, 85
Break-in Procedures, ENGING ............. ..o ceseeeeeseeommesessesessssssss oo 41
c
CAUTIONS
SHIPPING ENGINE WITHOUT ENGINE OIL ovvvecrrrueneeseeeecmeeseeesseeseeesseeeesess oo oseeeeseeesos 21
LIFTING SLINGS ..ot sascsosssins s sesrssssses st essssmssesessses st eees s es e 22
TIGHTENING THE EXHAUST ELBOW CLAMP ....o.ocucvr e emeee oo 29
THROUGH-HULL FITTINGS c..oeuoetentieccenconncsecnse e sssseseesseeessss s ssse s s eo s 30
PROLONGED ENGINE CRANKING w......covemueeerirnsenesssssmssssrssseremesemssssesseesessemsemseeee oo 39
SHUTTING DOWN THE ENGINE ...ocouuorvsrecrescessnssenscosssssscsssssemesesssessssssseesseseesessses s ssns e, 4
PROLONGED ENGINE CRANKING .......coocvmrmnisuenssessnseeeecmseeesssensessssesesssssess s e 44
BATTERY CIRCUIT ...ttt tnncsessesssessssmsessssmssssssssesesseessesses s e s seseseessses e 48
QUICK-CHARGING THE BATTERIES ...ooeeeeo e, FE e ar s e b 46
TESTING THE ALTERNATOR .......iiieuirerecrsssmmsnesessssessseessssesesssssssssessssesssssnseess s 46
EXCESSIVE BELT TENSION ...oouuiituiissemsesmsmersesssssssseeeesseesessesssessesseessssos s ses e 55
TRANSMISSION GEAR BOX LEVER COVER BOLTS u...oeveeeeeeeeeseeoes oo 65
ADJUSTING VALVE CLEARANCES ............ BT r e B LNt r T s nr ey e R Lt eesaserreeereraraas 86
ADJUSTING VALVE CLEARANCES ....ooovumrrrmemesrsstesssssessersssseemssesssos st sseseeseeeee e 87
LEAVING OLD ENGINE CIL IN SUMP OVER LAY-UP SRR 1
e L T O 35
Captains Panel Control Circuit DC Wiring Diagram # 36467 .......oooooooooooo 48 and 49
Change, Engine OIl, (t0 INGIUOE FIEF) ........o..ooocsereroetcercesooooooooooo 61
CNAIgINg VORAGE TESL.......ccoccoovvcvvrr e cosecacccarcnseee s sssamssesesssseee oo s ee oo oo 47
CHECKS, INSTALLATION ... ceenamsennecesree et seemsomsemeeeeeee oo eoeoeooeoeoeeeoeeeoeeooe by
Westerbeke Diesel Engines 88

Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

GITCHIE, FTBBE WELST oot eee e crt st b as e b e et et e R s e s e e rmese e e eseeeeseebe e b e e RO TR s s R e e s e e eaen e et 52
CICUHR, SBE WWALEL .ot ee e et s bs s s ab e e e e s e e b e e R d SRt e R AR e et e e s em e A e s 4 e s ba s bsbsa e R b e e R a e R e e e serse s anarrans 55
Clearance Adjustment, Valve (W 358 THREE ENGING).......ccooeeeeriiicicniesn e B6
Clearance Adjustment, Valve (W 38B FOUR and W 42B FOUR Engines).........cccoceivvnenenenenininncne: 87
Connecting Pressure Sensing Devices to Ol Galleries (Instaltation Checks) ... 30
CON T ENT G, TABLE OF et e c e e c et b st i e a b s s d e e s ar s e e e b e s e e an b e s s b T e e s R ny S e st peenansns 3
Cooling (JS TransmiSSION) ..ottt bbb 65
COOLING SYSTEM. oottt iveree it st se s e et s et es s s e e b4 s b b S b s e RS SRS e b e RS E b s bbb eR e s s r s e 52
Coaling System {nstallation Checks) ... 30
CONMIO!S (S TRANSIMISSIONY ocvtirrrre e rtnsnics s s ee et b e s re st s 64
Coupling, Propeller Shaft (installation Checks) ... 24
Coupling, Propelier Shaft (Lay-up and RecommiSsioning) .......cocvveiiininssssree s 89
Cylinder Head Bolts, Torguing (W 358 THREE ENQINE) ..vcvvvireiiienie s 85
Cylinder Head Bolts, Torguing (W 38B FOUR and W 42B FOUR Engines) ... 85
Cylinder Lubrication (Lay-up and RecommiSsioning) ..o 91
D
DC Wiring Diagram # 36844, Admirais Panel Control Gircuit.........oveevreveenimeccciiccn 50 and 51
DC Wiring Diagram # 36467, Captains Panel Control CirCuit ...........ooeieiceeieceeeciiciiiie 48 and 49
DESCRIPTION OF INSTRUMENT PANELS ..ot beat bbb sar s 35
Descrption of SIArg SYSIEIMI. oot e e e oo s bbb e R AR 34
Diesel Engine, Understanding the ...ttt s s s 5
DHESEI FUBL ..o et e s e e e s bR AR SRS A LR R e AR e 43
DISCLAIMER, IMPORTANT PRODUCT SOFTWARE ...ttt s 1
ey T Ll g e A AL L= O OO O SO 58
Drain Hose, O {nstallation Checks) ., eretraaeeree e e n e i a e asn e e ranresanencars 30
E
B T R AL SV GTEM. .o i s e e b e s e e E e R e AR T e e s r et e 46
Electrical System {Instaliation Checks) ... N A et 32
Engine, Alignment of the (Installation Checks) ... 24
Engine Bolts (installation Checks) .. 23
Engine Break-in Proceduras ... reneenernnenrinessreseee ORI e sesa e 41
Engine, Diesel, Understanding the .o e 5
Engine, Foundation for the (Installation Checks) ... 23
Engine Lubrication System (Lay-up and Recommissioning} ......ovvveveeeiee s 89
ENGINE O oo et R SR RS R S R e et SarerrrbnEns 60
Engine Oil Change (o nciude fIBr) ... 61
Engine Off VISCosity (SAE NUMDEI) ..o e s 60
ENGINE TROUBLESHOOTING ...t r e e sats e a s s e e e s s s e bs b e bn b s 79
Equipment, INSPECHON Of ... e 2
Exhaust Back-Pressure {installation Checks) ... s 27
Exhaust Elbow Installation (installation Chetks) ..o, 29
Exhaust System {Installation Chatks) . ... st e 26
Exhaust System Failures (nstallation Checks) ... 28
97 Westerbeke Diesel Engines

Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

F
FORVVARD ... ooeereeeit st s st e et e et e ee e et e e eeebbebees st b b e s 2k eseansd st e 2 s s e nanRane €41 abe s £E et £ e e e e e e e R bne e e e rne s rnnrea sreensrarres 2
Foundation for the Engine (Installation Checks) ..o 23
FrESh WALBE CINOUI ..ot e e st e v e e e e e e et s s serreenass e e ar e e b ent s as e s esnees s e areaneraesaeraseansresssnans 82
Fresh Water Cooling System (Lay-up and Recommissioning) ..o oo v 89
FUBI, DHOBBI.. ..o e veeteereeeeee et e ettt et ee st v st e rb e s e s e e e et e rs b et e s b e s e e A Re e Eh e e ARt St ae e rn et g ek e eeantnesesneaaene e en 43
FUBL FHEBIS .. oottt bt s et b st s b eb e ee et st eae £ e e £ e se et es s ebenb e nbens e e me e enreneseesernese s 43
Fuel Filter Elements, Replating........ocoociimireimen e esresanas e s e sesssessases s s sns s s msmesssassansessesresssnss 44
Fuel Injection PUMP.....ccocrii s SO PO TP 45
Fuel System (Installation CheCKS)........cccniiiii i e 31
Fuel System (Lay-up and RecommiSSioning)........ccvcciriiiiii s st 80
Fuel System, PrIming The ...t r e et e 44
FUE L S Y T M . .oiiioiiiiie et s rcr s st e e s v e e e s e e e e er s e eerbanees s nr e s et s e as srases < ham e e arimneansoaeseeaeraas e smeneeeaneaeesaan 43
G
GENERAL ...t ceciee i ceeecec s e s teseeess s e b seatessaae s e e seneeae e 2 e e sE £ eE e mea e aE £ b et meR S nE e EeE S a e bbb e bbb st 5
GENERAL SPECIFICATIONS W 35B ...ttt b sttt b b s s sseb b i2
GENERAL SPECIFICATIONS W 3BB ... b s s 15
GENERAL SPECIFICATIONS W 2B ...t s re sttt s sbase s ae et es s sssesnnnsens i8
H
HARDWARE TIGHTENING TORQUES, TABLE OF STANDARD ..ot ecies e v 93
Head Bolis, Torquing Cylinder (W 35B THREE ENQINE) ..o et e 85
Head Boiis, Torquing Cylinder (W 388 FOUR and W 42B FOUR Engings) ..o B85
Hose, Ol Drain {(Installation ChECKS) ... 30
HOU WaLer, DOMIBSIIC . oottt e s e o e e s s e s s cc o samae e sm e e s esmntex e mren sencneaarmneevrrnesasnss 58
Hydraulic TransmISSIONS, WAITIBE .. .. oo e e e mes e e e e e s et e e st 68
i
IMPORTANT PRODUCT SOFTWARE DISCLAIMER ..o oot is et v sve st et s 1
INDEX o vesrirreriereese s e s et e seeserae s e st e s eb e se et et sr e sRe s as s are e e e ea e e b R R AR A AR R R a RO A e e R R et r et et s enan e e rea 96
Injection PUMP, FUBL.....co i e s 45
Injection Pump Timing AJUSEMENt......ccoiii e 88
Inspection Of EGUIDITIBNT ... et et et e e e e s e rreeas e sb e e e ene s eee s an e 2
INSTALLATION CHECGKS ...ttt srs e eea s es st ses e s et as st ass e e s ee e seabeassatesessntarsabaseesasin 21
INSTRUMENT PANELS, DESCRIPTION OF ....ooiiiiir i se s rsesesabe s essesssrans 35
Intake Manifold and Through-Hull Exhaust {Lay-up and Recommissioning)..........cc.oooovnncnceinnns g1
Intake System, Sea Water {(Installation Checks) ... s 31
J
T = TRt 1171 o OO O O OO OO S U OSSO 63
Westerbeke Diesel Engines 98

Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

L
LAY-UP AND RECOMMISSIONING ..ot esecrcosicasssns s sb bbbt s s st as et st et sbansns 89
Lifting, Rigging and (Installation ChECKS) ... 22
Location (Instaliation Checks) ... eeeeeettabeeheesreseeeterieenrerorioreaeeear e b baba s a s st na e n e 21
Lubrication (JS TraNSMISSION) ......ciriiriiriiiimrese e isas sttt e e bbb s 63
LUBRICATION SYSTEM oot st sesrerae e ee et st e esb s sr e s s s i s h R s R E e s n b e et n e aE s r e e s e s e n s st n b e n e s 60
Y
MAINTENANCE AND ADJUSTMENTS ..ottt sbsss s et s e bbb 69
Motor, Starter (Lay-up and ReCoOmMMISSIONING) ... oottt 91
0O
Oil Change (to include filter), ENGINe ...t 61
Oil Drain Hose (INStallation ChECKS) ... ..ot b s b 30
O, ENQINE ¢.ooeeevievseere s msesresast st see bbb bR bR s 60
Oil, Engine, Viscosity (SAE Number) ... emeeetheveraereenreR TRt r et nter it et et e e e b et e et n et bis 60
Oii Galleries, Connecting Pressure Sensing Devices to (Installation Checks) ... 30
Ol PSS ...e.eevivestsrerisresssmesestraesasssssraresessaemstass st nr et s e s aeae e e e E e R e 41 SRR SR S E RS e PR e b2 e s e s e mem e e aE s e a s e rnrann et semenEsrats 60
OPTIONAL TRANSMISSIONS ..ot m e et st e e sbs s e n s s 66
OFAEHNG PAMS ...cevecverrcreirceeistessss e ests s et e bbb bbb SRR 5
P
PANEL, AUMHEIS....ovevrrerereeeeeieeieteer st s e et reeie st s s ees s aaeerssescess s Lhsb Lo tE s ok s s bs R s sE e e b e bs e R e seebaba b e s a e n e m e e ensan s 37
Panel, CAPLAINS .......covrreeeeecc e s ra st se e s e aeme bbb R R 35
PANELS, DESCRIPTION OF INSTRUMENT ..ottt s ms et sn s anees 35
2 LT O e =T 13 OOV SO PO SO PSS U PO P PSPPI 5
PARTS, SPARE ....ovccoeecttetiieieriseiae e et erssaabeseras s esae s re e b ra s b et b T e TSRS e ARk S S Leb e bR e A e n e ra et 85
PREPARATION FOR STARTING ......cooieirrieciernrerinr e riceime et emss e e nsb s s snsrasssg e ssnases 33
PIESSUIE, Ol cviiricierisrererreeicieieetestcsssssssesesssnstressssssensamsmcssaesaerat e LS a b oA PR e b e b b s se et m ke Rasn e se R e e aRan s rrnteana 60
Pressure Sensing Devices to Qil Galleries, Connecting (Installation Checks) ..........cooovvcvnicniereninneene. 30
PHMING the FUBE SYSLEM ...ttt vttt ss s s s 44
PROCEDURE, STARTING.......cioitiiiireieeeeeeees s essseserssbases s s s sb s s st s s sesssnetsbassas b aran s essnnnssnssaas 39
PROCEDURE, STOPPING......ccvvietreeeemieiesiressenresssssesesiasssessess sesaesssenssassnssassssesstesstsatssssesssssmssasasssnsansans e 41
PRODUCT SOFTWARE DISCLAIMER, IMPORTANT ..ottt ssiesi st 1
Propeller (Installation CheCKS)..........icriiii e s 24
Propeller Shaft Coupling (Installation CheCKS) ..., 24
Propeller Shaft Coupling (Lay-up and RecommissIoniNg) ..o 89
PUMD, FUBHINBOHION ..ottt e e s b bbb 45
PUMP, S8 WELBE .....oeeverreieereeeeme st saesae s oaeob et s bbb s s 55
Pump Timing Adjustment, INJECHON ... 88

) 99 Westerbeke Diesel Engines
Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

R
Recommissioning (Lay-up and ReCOMMISSIONINGY) -.v..ve e eeeeeee e res e re e eese et 91
Replacing the Fuel Filter EIBIMants..... ..ottt e et et e 44
Rigging and Lifting (INstallation CHECKS) ..ottt ee e s e s s et 22

S
Sailing Operation (JS TransmMISSION) ......vveeeieittece e e st er e esee s ees e s s et ens e et ees s e 65
Service (S TransimUSSION) ...ttt seb et ee e s s st 65
B8 WALET CIFCUIL......oviniiriet ettt ettt b eee et eeees et e s e s e eseeeese s s e s eeeeseees e e 55
Sea Water Clrcuit (Lay-up and RECOMIUSSIOMING] .vrv vttt se e eeere e ene e 80
SEE WELET PUIMID coovtit ettt sttt et et st e sttt eeeee e em e s s s ess e e eee s ses. 55
Sea Water intake System (InSIalation CheckS) ... ..o e e st K
Shaft Coupling, Propeller (Installation CHECKS) ........coe oo eee e ev e eeeee s st tee s s 24
Shaft Coupling, Propeller (Lay-up and RecommiSSIOnING) ... ..o eeeeee e eeee oo 89
Shifting (JS TranSMISSION) .....cvcvver ettt ittt esse s st eeeeeeesees et s s eee e ee s e s e eeee e o ee s oo 65
SOFTWARE DISCLAIMER, IMPORTANT, PRODUCT ...t essee e oo es e oo 1
Spares (Lay-up and ReCOMMISSIONING] .....co.coov vt oo eeeeeesesssasreres s ass st eeeeee e s e e a1
SPARE PARTS ..ottt ettt ave s bbb 41 et ese e e ee s e m et e e s st s s 95
Starter Motor (Lay-up and ReCOMIMISSIONING) 1..v.vu et ceseesses e s s eee s e eoe s, g1
STARTING, PREPARATION FOR ...oooiiiteetect e cessssst e e ceerer e e seesasass st a3
STARTING PROCEDURE ......oii sttt st es st s s s 39
Starting System, DESCHDHON Of ...t e e ee e e e e e e e oot e eeee e 34
Starting Under Cold ConIIONS ..o ieeeeecsees et sereeestseeas e s s st et ee et ee e, 42
Starting Under NOrmal CONGITIONS. .......ccocieeeierriiteeieess et s s esserseseessssese et ee e 42
STOPPING PROCEDIURE ..ottt st e eeees st s s ea et s s e e e e 41
SYSTEM SPECIFICATIONS W B5B ...ttt see e va s sas s st 13
SYSTEM SPECIFICATIONS W BBB ...ttt e es e s e 16
SYSTEM SPECIFICATIONS W 42B ...t 19

T
TABLE OF GONTENTS ...ttt sttt ssaetere st ee e e s ts e maee e e e eee st s e ee oo s s K!
TABLE OF STANDARD HARDWARE TIGHTENING TORQUES ...t eee et eeeeeoeoeeeeeoeeoeeoeoeo a3
Test, ChArging VOIBOE ..ottt et s e e s es e ee e s et ettt e eee e 47
Timing Adjustment, INJECHON PUM ....coviiiiceecrcrieeetc et eeeeseess s e s ettt es s es oo 88
THEIMOSIAL ...t bttt et e e e e et e e s s e s e e 54
TORQUE SPECIFICATIONS. et ee et s ae e s e ee e ee e e a4
Torquing Cylinder Head Bolts (W 358 THREE ENGING) ...v.oorvviveeeeeeeeeeeeeee oo 85
Torquing Cylinder Head Bolts (W 38B FOUR and W 428 FOUR ENQINES) ......vveeeveeeeeeeesooeoeeeeo . 85
Transmission Lubrication System (Lay-up and Recommissioning) ..........coov e eeeeeeecescoeeeoeeoeeeeee e, 90
TRANSMISSIONS, OPTIONAL.....coooiiiter ettt eeeseae st 66
Transmissions, Warmer FHVAraUlIc ..ottt ettt e G8
TROUBLESHOOTING, ENGINE ..ottt eseensas s st eeees oo 79
Westerbeke Diesel Engines 100

Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

U
Under Cold Conditions, STAMING ... vevcinmieriemeresrerrene v ceas s see e see s seaniss s ses e s sassisssasbasaass 42
Under Normal CondIons, STarting . ...ttt e 42
Understanding the Diesel ENgINg ... e e 5

v
Valve Clearance Adjustment (W 35B THREE ENGINe).......cooieicniimiiciiniiiinsss i sssensansseanias 86
Valve Ciearance Adjusiment (W 38B FOUR and W 42B FOUR Engines}..........ccoocvcvincinncninnnnnnnns 87
V-DAVES vt SO OO TSSO POTR RO 73
R 0112 o o T U OO OO OO OSSOSO P 32
Viscosity (SAE Number), ENGING Ol ...t 80
Voltage Test, Charging ... e e s 47

W

WARNINGS

DIESEL FUMES ....oiciiiiiitisimesamcassmsasrs s asssms s st s a0t us i as 4000 0a s aaassanasssnmebars sesme suaai s ivbnssonsess 28

FLAMES NEAR BATTERIES. ..ot iiniseniissinissnnisssssssssasssssssssasssnsssssssesasssessannss az

SERVICING BATTERIES ...cccincinimissescsisisssmianmisinimssssmssarmsmnamsnsesssasisssesssssssssnssannsssssnssnsnsssess 32

ADJUSTING DRIVE BELT TENSION ...ccvvminiinirnsinicsnscssnemntnsnsissssssarsssnssnsssesssssssasres 55

SERVICING BATTERIES (1viivrrrrurmsnrsarsressrissssssssssssesrssssissssss snssssas sesssnssssnsanssssessasensasssssnssnsnns 92
WVEIEEE WV-DIVES ... ceiiiiirccricriirerrene s e rmrer s e s sy s e e e ne s sam e e ns s s e s e s e s e sm fmesms e s e ma s casamesesasarenenras 73
Warner Hydraulic TransmiSSI0NS. ... oottt b bbbt e e e 68
LU T 0=t (Lol Lo | R OO O U OO RSP U YU UO ST 58
Water, Fresh, CIrCUI ..ot s e b s presra s st 52
WALEr, S8, CINGUIE .oo.eeeciiee ittt e r s nr e s e seer s e e e Ear s s e sr e b e s s s e ranaenrnnaes 55
Water Intake System, Sea {Installation Checks) ...t e a1
Water Pump, Sea................ AT RSTPUROTTRRR . A . T, 55
Water Pump Beli Tension, Alternator and ... s 55
Wiring Diagram # 36844, Admirals Panel Control Cireuit DC........ooooenee e, 50 and 51
Wiring Diagram # 36467, Captains Panel Control Clrcult DC.........ocvvvceicmeicecvierecacccrernens 48 and 49

101 Westerbeke Diesel Engines

Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596 |

YOUR NOTES

Westerbeke Diesel Engines 102
Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

YOUR NOTES

103 Westerbeke Diesel Engines
Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596



Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

YOUR NOTES

Westerbeke Diesel Engines . 104
Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596



Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596



Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596





